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TO MAKE HEADWAY, EVEN THE GREAT SCULPTORS 
OF ANTIQUITY HAD TOHAVE GOOD MARBLE... 


The spinner of Nickel Silver must produce a work of art on a time basis—how about his 'marble''? 


HE spinning of Nickel Silver calls for a good spinner, 

but the best of spinners can’t get a perfect shell from 
an imperfect blank. If spills, pipes and uneven temper 
are present in the sheet in the first place, they will show 
up on the chuck in the second place—which is the wrong 
place. For then even a genius can’t iron them out! 
We concentrate on the manufacture of even grained and 
even tempered Nickel Silver for spinning. Years of 
laboratory testing of each heat as it comes from the cast- 
ing department have evolved a uniform degree of excel 


THE SEYMOUR 
MANUFACTURING CO. 
49 Franklin Street, 
Seymour, Conn. 


lence which is now acknowledged as standard by silver- 
ware, trophy and novelty ware makers. 

These makers demand much of Nickel Silver. Often the 
amount the metal has to be stretched or drawn determines 
its sole fitness for the job. Again, shells that have to be 
spun partly in the air call for a composition that can be 
crowded on curves and edge without buckling and leav- 
ing an uneven surface. Seymour Nickel Silver is made 
to meet just such demands. May we send you samples 
for test purposes? 


sEYMOUp 


SHEETS, WIRE, RODS 


NICKEL SILVER cz 


AND NICKEL ANODES 


- a 


PHOSPHOR BRONZE SHEETS, WIRE, RODS : 


ALSO: 








ALLEN-BRADLEY COMPANY, 
1305 S. First St., Milwaukee, Wis. 
(_] Please mail Bulletin 709. 


(_] Please have A-B Sales Engineer demonstrate Bulletin 
709 Starter. 
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Quality maintained, appearance improved, costs 
cut 40% —when Scovill produced the metal collars 
C and D in place of the old type A and B. 


f 4 


Scovill made and delivered 1,200,000 of these metal 
handles in four weeks! Part of a premium article 
for a sales campaign, they had to go out in a rush. 


Scovill saved a manufacturer 20% by producing 
the brass forging (No. 2) to replace the machined 
casting (No. 1) ... at no sacrifice of utility. 


They said no one could 

make this offset screw 

by cold-heading. But 
Scovill did it! 


Scovill helped develop 

this thermostatic valve, 

produced it complete— 
tested and packed. 
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What is this thing we 
eall “PRODUCTION 
SERVICE”? 


LOOK LEFT. There you see some of the 
fruits of our “production service.” Money 
saved ... time gained . . . products improved 

. . the “impossible” achieved. This service 
has done wonders for industries that have 
used it. Let us tell you how it works—and 
what it can do for you. 


If you are interested in any small metal 
product, we can produce it in quantity to 
your exact specifications. It will be delivered 
complete, inspected and packed—ready for 
shipment to your customers. As if you made 
it in a factory of your own—without produc- 
tion worries or plant investment. 


If you have merely the idea for a product 
to be produced and sold in quantity, we can 
take your idea, develop it, refine it, and turn 
out the product in perfected form. Our re- 
search facilities are at the command of all 
who use our production service. 


If you have a product which is already in 
production, we can analyze it—and often, by 
slight changes, produce an article that costs 
less, looks better, works more efficiently. Our 


experience and ingenuity go into every man- 
ufacturing job. 


If you make a product that requires several 
metal parts, we can produce some of those 
parts and simplify your production set-up. 
Perhaps your plant has an excess capacity for 
certain parts and insufficient capacity for 
others. By handling the production of the 
latter, we speed up your output. 


One of these phases of our production ser- 
vice may fit your particular needs. If you use 
our service, you can forget production details 
...and devote your entire effort to sales pro- 
motion and marketing. 


Executives, plant superintendents, engi- 
neers, purchasing agents . . . send for our free 
folder, “Cases and Conclusions.” Just address 


Scovill Mfg. Co., 65 Mill St., Waterbury, 
Connecticut. 


Secovill 


SCOVILL MANUFACTURING COMPANY 
WATERBURY ° CONNECTICUT 


New York Syracuse Philadelphia Boston Providence 
Chicago Detroit Cincinnati Atlanta 
SanFrancisco LosAngeles’ In Europe: The Hague, Holland 
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2 MILLION strong in the 


HINK of the cumulative savings that two 


million New Departure Ball Bearings are 


piling up for motor users! How? By putting 
lubrication on a once-a-year basis; by lending 
themselves to good seals that keep out dirt and 
prevent lubricant leakage; by eliminating wear 


and reducing burnouts; by providing thrust 
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electric motor field 


capacity so vitally needed in many installations. 
. . . Motor buyers are beginning to realize the 
urgent necessity of effecting savings like these. 
More and more they are saying, “Nothing rolls 
like a ball — give us New Departures in those 
The New Departure Mfg. Co.. 


Bristol, Conn. Detroit, Chicago, San Francisco. 


new motors.” 


>: + + NEW DEPARTURE 
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OR twenty years Formica has served 
important users of laminated insulat- 
ing material, and during all of that time it 
has concentrated all of the resources of a 
steadily growing and steadily improving 


organization on the problems of produc- 
ing a single kind and type of product. 


This effort has provided one of the largest 
and most completely equipped plants in 
the industry. Formica can produce any 
grade or type of insulating material that 
you need. It can fabricate parts and de- 
liver them to you promptly. 


Formica offers a complete and competent 


insulating service. 


THE FORMICA INSULATION 
COMPANY 


4638 Spring Grove Avenue, Cincinnati, Ohio 


ORMICA 
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THE ONLY ALL-RUBBER PLUG 


MOULDED ON THE CORD 


Wire ends soldered 
to contacts 


Contacts moulded 
in rubber 


Rubber 
firmly bonded 


Leads looped to cord 


and moulded 
to prevent 
ae-Tiamela 


Sealed 


against 


soldered 


fol alal-roaslolary ‘ 
moisture 


Only the G-E All-rubber 
Plug is moulded directly onto 
the cord. And, only by using 
this plug of one piece 


take-off, but the one and 
only, the original one-piece 
moulded Unicord. G-E all- 
rubber Plugs can be 
moulded onto any type 
of cord. 

Such plugs and cords 
are worthy of your im- 


construction can you be 
assured of trouble-free 
cord and plug service. 

Note how the cord 


MEMBER 


us 


‘WE DO OUR PART 


projects into the plug. 
Note how securely the 
wires are soldered to the con- 
tacts. No amount of yanking 
or abuse can weaken this one- 
piece moulded construction. 
Not an imitation... not a 


mediate investigation. 
Our representative will 
be glad to call and discuss G-E 
Unicords with you, or write 
Section Q-2210, Mdse. Dept., 
G-E Co., Bridgeport, Conn., 
for further information. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 


































































Boston, Mass.: 2 




















Just name the job... 


THERE'S A MERCURY 


Cincinnati, Ohio: 


Electrical Manufacturing 


to fill it 


_—... a mercury switch is needed there’s a Kon-nec-tor that 


will perform as though it had been made to order for the job. Required 





capacity may be 50 milliamperes, 50 amperes—or anywhere in between— 
the comprehensive line of these dependable, sturdy, safe switches offers you 
a choice to suit your need. Our electrical engineers have designed these 
switches for hundreds of different applications—for circuits of all kinds— 
controlling lamps, heaters, operating coil loads, temperature and pressure 
devices, etc. Easily operated by simple mechanical methods, heat respon- 
sive elements or electrical devices. 

Our Engineering Department will be glad to help you select and install 
the proper switch to meet your requirements. Write General Electric Vapor 


Lamp Company, 883 Adams St., Hoboken, N. J. 


GENERAL ge ELECTRIC 
VAPOR LAMP ‘COMPANY 


4 
579 Copr. 1933, Genera! Electric Vapor Lamp Co, 


Atlanta, Ga.: 187 Spring St., N. W. Cleveland, Ohio: 1365 Ontario St. Pittsburgh, Pa.: 200 Ninth St. 


50 Stuart St. Detroit, Mich.: 3044 W. Grand Blvd. Rochester, N. Y.: 183 Main St., E. 


Charlotte, N. C.: 200 S. Tryon St. Hollywood, Calif.: Keese Eng. Co., San Francisco, Calif.: Keese Eng. Co., 
Chicago, Ill.: 37 W. Van Buren St. 7380 Santa Monica Boulevard 557 Market St. 


107 E. Fourth St. Philadelphia, Pa.: 424 Chestnut St. St. Louis, Mo.: 611 Olive St. 
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Silk, Cotton and 
SUPERTEX 
Rubber Covered 
Flexible Cords 


In the eyes of the ultimate 
user, the instrument, lamp or 
appliance you manufacture is 
no more satisfactory than its 
cord is serviceable. For that 
reason it is a sound business 
asset to have standardized on 
GENERAL CABLE Quality 
in the cords you use. Furnished 
in full reels, cut lengths, or 
complete with attachments. 


Bracelet Labeled, of course. 


Electrical 


Asbestos Insulated 
HEATER CORDS 
and CORD SETS 


Heater-type appliance ser- 
vice, by its greater severity, 
speeds up cord and attach- 
ment deterioration—if there 
has been any compromise with 
quality in your original pur- 
chase. For the protection of 
the goodwill you crave for 
your product, it will profit you 
to“buy GENERAL CABLE.” 
The quality is there! -“3yE>> 


‘Bureau « Foods Sanitation) 
stealth 


Manufacturing 


SUPER SERVICE 
CORDS 
Rubber Jacketed 
for Heavy Duty 


Tire tread toughness of rubber 
jacket, a construction which 
absolutely prevents kinking— 
in GENERAL CABLE Super 
Service you have an abuse 
proof flexible cord for motor 
driven appliances and heavy 
duty use. It is moisture proof, 
and of a rubber quality which 
resists aging. Its use builds 
goodwill for you. 


A Good Appliance is no more sahshactory than its Crd is Serwiceabte’ 


General Cable manufactures, also, cord assemblies and harnesses for radio, motor ignition and other pur- 
poses. Our engineers will be glad to work with yours, or quote on units of your design and specification. 


WE DO OuR Pant 


GENERAL CABLE CORPORATION 


420 LEXINGTON AVENUE, NEW YORK CITY * 


OFFICES IN PRINCIPAL CITIES 
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Which bearing 4 


Manufacturing 


a 


to assure lasting efficiency ¢ 


ee 


How long will the rotor spin with its de- 


signed efficiency? That’s a question designer 


and user alike may well ask. In the long run | 


the answer revolves around the bearings. 

It takes more than just a good ball bearing. 
Bearing fit, lubrication and housing design 
are vital. The answers involve more than 
theory. Experience alone can dictate the ideal 
combination. 

Long years of cooperation with motor 
‘uilders and users in every branch of indus- 
try make Fafnir particularly qualified to 
supply the solution. And the consistent pre- 
cision of the bearing dimensions assures per- 
fect duplication of performance whether a 


tew or a few thousand bearings be needed. 


Take tull advantage of Fafnir’s experience. 
Have our specialists recommend the bearings 
which will assure new motor performance 
for years to come. This service is yours for 
the asking. THE FAFNIR BEARING CoMPANY, 
New Britain, Conn, Atlanta. . Chicago . 
Cleveland. . Dallas. . Detroit .. Los Angeles 
.. Milwaukee . 


_. Philadelphia. 


. Minneapolis . . New York 


«<THe Dracon’’ Speaks 
It tells of economies effected 
by bearing engineering im 
every branch of industry, We 
will gladly send you copi-s. 

Just drop us a line. 


FAFNIR BALL BEARINGS 








) 








October, 1933 


Electrical Manufacturing 


Beauty Treatment 


for “Kiolex Masseur’*-- provided 


by Bakelite 


QV THE SALE of electrical appli- 
ances for the boudoirs of the 
fair sex, beauty of design and finish 
is an asset that manufacturers can- 
not afford to ignore. The “Rolex 
Masseur” possesses this attribute of 
beauty, first because of its attractive 
design, and second because it is 
formed of lustrous black Bakelite 
Molded with switches and appli- 
cators of the same material in a 
brilliant red. This black and red 
combination is most pleasing. 


BAKELITE CORPORATION, 247 Park Avenue, New York, N.Y 
CORPORATION OF 


BAKELITE 


MATE 





The use of Bakelite Molded also 
provides a number of advantages 
from a manufacturing standpoint. 
The complete housing, including 
the handle, is formed of two parts, 
one half fitting snugly into the 
other. The three screws which hold 
the housing together, also hold the 
electrical element accurately and 
firmly in position, making the assem- 
bly operation an exceedingly simple 
and inexpensive one. 

Manufacturers of electrical appli- 
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ances of many kinds find in Bakelite 


>-ANADA, LIMITED, 163 Dufferin 


BAK 


we cos Tam 
“The registered trade morks shown obowe distinguish moteriats 


@orvtectured by Bebelite Corporenon Under the capite Bn ime 


RIAL 
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merce! gr tor infady OF unlimited Qvonhty Mrym belize: the nfinin 
nember of present ond tytwe exes of Beteite Corporenon s producty” 


A THOUSAND 


Molded 











































































Molded a material that makes pos- 
sible improved design, more eco- 
nomical production and assembly 

and an attractive, superior appear- 
ance that is most helpful to sales. 
Our engineers and laboratories wel- 
come opportunities to cooperate in 
adapting Bakelite Molded to a man- 
ufacturer’s individual needs. To 
learn more about this material write 
for a copy of illustrated booklet 
25M, “Bakelite Molded”. You will 
find it most interesting and helpful. 
Photos show Rolex 3-min. Masseur, with 


Bakelite Molded housing and applicators. 
Weston-Schram Mfg. Co., New York, N. Y. 


Don’t miss the Bakelite Exhibit when you 
visit the Century of Progress Exposition. 


13 East Ohio Street, Chicago, III. 


Street, Toronto, Ontario, Canada 
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HORSE HEAD fee ZINC 


QUALITY 


BEARING CLOCKS RAZORS 


A few of the many developments in ‘’Planning-Making-Selling’’—''Design for Profit’’ 


Every reader of ‘Electrical Manufacturing’’ should have a copy. Sign and send for yours. 


THE NEW JERSEY ZINC COMPANY 


Gime 160 FRONT STREET, NEW YORK CITY ins 


PLEASE SEND PLANNING-MAKING-SELLING DESIGN FOR PROFIT to 


EE a a a ex) 


a cist ssticeedilbasnulltiiitlpinesititrniniguititglalipaniiinniiinals CITY 


ZINC METAL ALLOYS - ROLLED ZINC - ZINC PIGMENTS - SULPHURIC ACID 


E.M. 


- SPIEGELEISEN 
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PECIALIZED as it may seem a 
dental unit is an _ unusually 
complete example of the skill 
of the designer in working electrical 
parts into a highly finished com- 
mercial product. It has lights, call 
buttons, liquid heaters of several 
kinds, air heaters, metal point heaters, 
power motor, controllers of various 
types, transformers and compressed 
air supply. It would be difficult to 
find a piece of apparatus with a 
greater variety of electrical applica- 
tions. There ought to be an idea for 
every reader of ELecrrica, MANu- 
FACTURING in the way things are 
done electrically in this equipment. 

A dental machine or unit is the 
stand which is beside the chair in a 
dentist’s office. It consists of a ped- 
estal with an arm supporting the 
small bowl, still another carrying 
the swivelled work table and, at the 
top, a third arm supporting the den- 
tist’s “engine” and its drive. The rest 
ot the unit is a foot-operated control- 
ler for the drill motor and the cable 
connecting it with the pedestal. 

Of course, there have been many 
designs worked out for this kind of 
unit. We shall confine our descrip- 
tive remarks to the one selected by 
the Editors as most interesting to 
their audience. This is known as 
the “S. S. White Equipment Unit 


How Electrical Parts 
Are Designed into 


A Dental Unit 





No. 6,” made by 
the S. S. White 
Dental Mfg. Co. 

This unit is com- 
plete and ready to 
operate as soon as it 
is connected to the 
current, gas, water 
and compressed air 
supply. It is to be 
noted that the auto- 
matic, electrically 
operated air-com- 
pressor 1S a Se€p- 
arate unit, usually 
placed in the den- 
tist’s laboratory 
and piped to the 
dental operating 
stand. 

To analyze the 
complete design of 
the Equipment 
Unit, let us see 
what it must do. 
We can determine 


FINE example of 
electrically operated 
product design. The 
“engine” is motor-driven, 
the instruments and 
atomizer bottles on the 
table are electrically 
heated. 
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this most easily by resolving 
it into its principal component parts, 
or sub-assemblies. These we shall 
follow through together with the elec- 
trical means for accomplishing their 
purposes and the method of design- 
ing them into the whole unit. 


The principal parts are: 


1. The bowl (generally called the 
spittoon be 


2. The water heater and syringe 
3. The accessory table. 

4. The dental engine. 

5. The controller. 

6. The pedestal or supporting 


frame for the whole. 


The Bowl 
The bowl has a cold water supply 
(a) for the spiral flush in the basin 
itself, (b) for the drinking glass and 
(c) for the saliva ejector. There is 
nothing electrical about this, so we 
shall pass on to the next feature. 


The Water Heater and Syringe 


This is an assembly which is bolted 
to the pedestal at a point above the 
bowl level as shown in the photo of 
the whole unit. It is connected into 
the water supply and its purpose is 
to furnish warm water to the syringe, 
which the dentist uses for washing 
cut the patient’s mouth and cavities. 

One of the illustrations shows the 
heater with the cover removed. The 
left-hand pendant cylindrical object 
is a transformer for stepping down 


the current to the heating element, 


which is contained in the right-hand 
pendant cylindrical casing. This last 


14 


L EFT: The water heating ele- 

ment for the syringe with 

casing removed to show trans- 
former. 


:s the water reservoir, where the heat- 
ing is done. 

Where the current supply is d.c. 
a resistance is substituted for the 
transformer. Both effects are vari- 
able by a control knob on the top of 
the heater cover so that the water 
can be heated over a considerable 
range of temperature. Graduations 
around the knob indicate the tempera- 
tures. 

But the makers carry the water 
heating for the syringe one step 
further in the direction of refinement. 
So that warm water may be instantly 
available at the nozzle of the syringe, 
the tube leading to it also contains a 
flexible heating element throughout 
its length. It is indicative of the 
high grade of all that goes into a unit 
of this make that the return wire of 
this heating element is of 24k gold to 
keep the water to which it is exposed 
pure and tasteless. Platinum and 
silver are freely used in other parts 
of the Equipment Unit. 

The body of the heater is of en 
amelled pressed steel and the molded 
electrical parts are of Bakelite as they 
are throughout the Unit. Where in- 
combustible material must be em- 
ployed ebony asbestos board is used. 


The Accessory Fable 
This is a highly compact, ingenious 


When the 


and versatile assembly. 


HE entire motor unit is de- 
tachable by lifting it off at 
the slip joint at the bottom. 


BOVE: The accessory table 
showing motor (left) in- 
strument controls (center) and 
spray bottle heater (right.) 









curved sliding door of the newer 
models is closed, there is no visible 
evidence that there is anything elec- 
trical about the table. Opening the 
door exposes a small but complete 
control panel with four turn-knobs. 

On each side of the panel two 
dental instruments nest, held in by 
a tension on their supply cords. One 
is called an air cut-off and is attached 
to spray bottles, which it converts 
into atomizers by supplying com 
pressed air to them. 
push-button control on the cut-off 
itself, the air pressure is controlled 
by one of the knobs on the control 


Besides the 


panel. The dial is graduated to indi- 
cate pressures. 

Above the air cut-off is another in- 
strument, the warm air syringe. The 
dentist uses this to blow particles 
away from whatever he is at work 
on, as well as for drying. This has a 
button control and another by one of 
the knobs mentioned. There is a 
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lieating element in the syringe, which 
heats air to the very end of the noz- 
zle, insuring an immediate flow of 
warm air. 

One of the knobs on the control 
panel is a control switch for the low 
voltage accessories. When this switch 
is on, the above syringe is kept warm. 

\t the left of the control panel are 
two more electrically operated den- 
tists’ instruments. Each has a switch 
in the handle operated by pushing a 
ferrule, at the cord end, back and 
forth. It is automatically turned on 
when the handle is pulled out of its 
resting place. 

The upper handle is for holding 
the heated points used by the dental 
operator for cauterizing. A control 
knob on the panel regulates the 
amount of heat—up to white heat or 
2,400 deg. F. 

The lower handle bears a little 
mirror and a tiny incandescent lamp, 
hoth used for exploring the mouth. 
No regulation is needed for this, 
other than the on-and-off switch. 

If the reader will look at the as- 
sembly of the whole unit page 13 he 
will note at the right hand edge of 
the table a receptacle containing two 
spray bottles, whose nozzles can be 
seen, while between them a _ water 
glass whose top just shows. This 
receptacle is an electric heater for 
keeping liquids in the bottles and 
glass, warm. It has a heating ele- 
ment in it, and a control lever on the 
outside. When the lever indicates 
“low,” the temperature of the liquids 
is 100 deg. When it is “high,” the 
temperature is 175 deg. 

sesides all this the table has a push- 
button for a call-bell and, underneath, 
a high-voltage (110v.) connection 
for the connection of accessories. 
The cup-shaped object above the table 
is a Bunsen (gas) burner. 

The transformer for low-voltage 
regulation and the distribution panel 
for the various electrical uses is 
nested in the center of the table. It 
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EFT: The com 
pactly arranged 
transformer and 
connections in the 
accessory table. 





IGHT: A. C. 
connections to 
the motor and 
table. All wires 
are inside the hol- 
low frame mem- 
bers. 


is readily accessible by removing the 
cover. 








The Dental Engine 





This includes the drill, the motor 
which drives it and cord and pulleys 
through which the power is trans- 
mitted. The motor is a fractional 
horsepower ac or de according to the 
current available. As the current 
characteristics vary considerably in 
































different localities, different motors 
must be supplied according to the 
voltage, frequency and number of 











phases. The ac motors have a wound 
rotor and commutator. As the cur- 
rent consumption is low, efficiency is 
of little moment. So the motors There are four speeds ahead and 
are built to give an even torque four in reverse and the foot lever is 
and to operate noiselessly with little so arranged that the controller will 
attention over a long period of time. stay in the ‘“‘on” position at any speed 
Bronze sleeve bearings are used with or return to “stop” as the oj 
wick lubrication. desires. A movable bail 

































































erator 
on top of 
The motors are sturdily and com- the controller may be kicked into 
pactly built and each one is put position to accomplish either effect. 
through a static and kinetic balancing The controller is fitted with a 
test for the armature and a running circuit breaker with silver contacts. 
test for heating. Of course the en- which operates automatically so that 
tire unit undergoes an operating test it will take the sparking, when the 
under service conditions. current is interrupted in stopping .the 
The cord drive has been selected as motor. 







































































the most satisfactory after years of One of the illustrations shows the 
experimentation because it is flexible, 
positive, quiet and shock-absorbing. 
Flexible shafts have been used, but 
the metallic contact from motor to 
sensitive nerves leaves something to 
be desired. The cord, incidentally, is 
double braided, of the finest Sea Is- 
land Cotton and is endless. The long 
splice is fabricated into the inner 
braid. Provision is made for main- 







































































taining an even tension. 





The entire motor unit is readily 
detachable. A slip joint with four 
prongs permits the unit to be lifted 
off and replaced with another in a 
























































few seconds. Separate 
motor- 
The Controller driven 
compressed 
This important assembly is an in- air “Ty 
teresting example of compact design. — 





Bakelite base, the contacts and buses 
of the controller. It is quite a re- 
markable piece of molding in that 
material. The cam which operates 
the circuit breaker is also of Bakelite. 
The body and covers of the control- 
ler are of cast iron, while other parts 
are of brass and steel. 

The power cable is a superservice, 
rubber covered cord of stout con- 
struction, which plugs into a recep- 
tacle at the base of the pedestal of 
the unit by means of an eight-prong 
plug. Thus the controller can easily 
be replaced by another, when repairs 
become necessary. 


The Pedestal 

This is a neat example of design- 
ing a necessary, supporting frame- 
work around the essential electrical 
parts as well as the various pipes and 
valves for the water, air and gas 
systems. 

Obviously there must be a central 
distribution, protection and major 
control panel for the current to all 
the electrical equipment and another 
for the accessories in the table. More- 
over the fluid valves must be accom- 
modated in the same enclosures. 

The photo, above, right, shows the 
main panel concealed in the lower 
part of the pedestal, the cover being 
removed. Incidentally, cover plates 
are so arranged that they can be 
taken off, by removing a minimum 
number of screws. 
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EFT: Bottom of 
spray bottle 
heater with cover 
removed showing 
thermostat action. 


EFT: A fine example of 
Bakelite molding: The 
base of the three-speed 
reversing motor controller. 


IGHT: Central  dis- 

tributing panel in the 
pedestal of the unit. All 
feed lines are fused. Push- 

button switch above. 


The photo of the pedestal with the 
cover removed shows the slip-joint 
where the controller cable enters, the 
armored signal conduit, connection to 
line supply, the distribution terminals 
to the motor, the accessory table 
transformer and the water heater 
transformer. It also shows the fuses, 
which protect both. 

Above these may be seen the push- 
button, main-line switch cutting off 
the whole unit. 

The distribution center for the ac- 
cessory table is enclosed in the box- 
shaped head of the main arm, just 
below the swivel joint, which sup- 
ports the table. While it is compara- 
tively simple, it must be made acces- 
removable cover plates, 
especially as the conductors to the 
table are run inside the arm support- 
ing’ it. 

The whole frame is surmounted by 
the motor unit and the engine arm. 

From the designer’s viewpoint, a 
unit of this kind represents a two- 
fold achievement, namely appearance 
and efficiency. A conspicuous piece 
of equipment in a dentist’s office 
must be in keeping with the atmos- 
phere of scrupulous cleanliness and 
antisepsis cultivated by the best 
members of the profession. 

Therefore the unit must be highly 
finished to the smallest detail. It 
must have a fine enamel finish on all 
the iron parts, chromium coating on 
all exposed metal, Bakelite for 


sible by 


molded parts. 
be perfect. 

And so, too, with the electrical 
parts. They must be the best of their 
several kinds, even though they are 
so deftly concealed within the body 
and limbs of the unit. For they must 
operate for years with little or no 
attention. The materials and shop- 
work, which go into these parts are, 
therefore, the best that can be found. 

The whole unit, in fact, represents 
a striving for perfection of design, 
whose story may well provide in- 
spiration for designers of products 
using the same principles for widely 
different purposes. 


The machining must 


New Abrasives Made by 
Electrocoating Process 


The recent development of a new 
electrocoated process will increase 
the efficiency of sandpaper and coat- 
ed abrasives thirty-five per cent. 

The electrocoated method utilizes 
an electrostatic field to stand each 
abrasive particle on end and places 
it at the same distance from adjacent 
particles in a uniform pattern. The 
abrasive grains of garnet, aluminum 
oxide or silicon carbide are fed from 
a hopper onto an endless belt that 
conveys them into the field. They 
are made in the form of discs, rolls, 
belts, and covers for drums, of the 
standard grit numbers, on backings 
of paper, cloth, and combination. 
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A Well 
Motor 


Planned 
Repair 


Shop 


By 
Anthony J. Kaiser 


General Electric Specialty Co. 


A really ingenious layout of an efficient 


motor rebuilding plant in three stores 


HE modern electric service shop, 
specializing as it does in the re- 
pair, rewinding, service and 
maintenance of electric motors, con- 
trols and machinery, must not only 
have adequate equipment but must 
arrange the layout of the shop in 
such a manner that the great divers- 
ity of work that passes through the 
shop can be turned out in the least 
possible time, consistent with the 
quality of the finished job. 

From a careful investigation of the 
work we feature, we have attempted 
to determine as accurately as possible 
the underlying reason why the cus- 
tomer has a motor, controller or 
piece of equipment repaired. All the 
repair work we get and turn out 
comes to us for one of the following 
reasons: (1) Economy of cost. (2) 
Economy in the time required to 
again put a piece of equipment into 
first class operating condition. (3) 
A combination of both, i.e. economy 
of cost and time. 

To enable us to perform work to 
meet these prime reasons for doing 
repair work, we are compelled to 
have a combination of the proper 
personnel, equipment and shop lay- 
out. The layout of the shop and the 
arrangement of equipment in the 
modern service shop must be so 
planned that it comes as close as pos- 
sible to straight line production and 
yet maintains the flexibility, necessi- 
tated by the great diversity of mo- 
tors, controls and machinery coming 
to us for repairs. 
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with only slight structural alterations. 


With this in view we have in the 
past year completely altered and re- 
arranged the entire layout of our 
shop stock room and even the office. 
It was interesting, to say the least, 
to find that our idea of how our shop 
should be laid out was correct. 
Marked economies were effected all 
along the line, and we were able to 
turn out jobs much faster than be- 
fore we made the change. Even then 
we had both the personnel and 
equipment to do the work we spe- 
cialize in, therefore the economies 
that were effected are due entirely to 
shop layout and modernization. 
Comparison of the job cards of two 
identical jobs, one done before and 
the other after we made the change, 
shows us without the semblance of 
a doubt that we did the wise thing 
when we made a complete change in 
our shop. By doing so we reduced 
lost motion to a minimum and ex- 
panded our equipment to a maximum. 

It may be well at this time for me 
to discuss briefly some of the work 
we are called upon to do in our 
everyday routine, because a good un- 
derstanding of the diversity of work 
we of the service shops handle is 
essential to appreciate why shop lay- 
out must be flexible and efficient. To 
illustrate my point I have gone over 
the record of completed jobs and 
picked out typical examples of actual 
jobs. As I cite each example I will 
indicate what the job was, what was 
wrong with it, and what operations 
were required to turn this job out. 














ill Photos Capitaine Studios 


HE store windows are utilized for 
an arresting display, in this case, 
of motors and parts. 


Example A—A 5 H.P. 220 Volt, 
3 Phase, four-speed motor 1800- 
1200-900-600 R.P.M. used on an 
ironer in a laundry is burned out and 
also requires new bearings. The op- 
erations required to turn out this job 
were: Take data, strip, wind coils, 
cut insulation, install and connect 
windings, impregnate and bake wind- 
ings, install new bearings, assemble, 
test and paint motor. 

Example B—A 25 H.P. 220 Volt, 
3 Phase, slip ring motor used on a 
pump comes in with a burned out 
stator, defective rotor, and bearings. 
Operations required to turn out job 
are: Take data, strip stator, wind 
coils, cut insulation, install and con- 
nect windings in stator, impregnate 
and bake stator, repair rotor wind- 
ings, turn down slip rings, install 
new bearings, assemble, test and 
paint motor. 

Example C—A rectifier type of 
battery charger is brought in, the 
transformer is burned out. Opera- 
tions required to turn out job are: 
Take data and strip transformer, 
wind new coils, impregnate and bake 
finished transformer, assemble, test. 

Example D—A fully automatic, 
pre-set speed-regulator used on a 
printing press has been damaged in a 
fire. Operations required to again 
put into operation are as follows: 
Rewire entire controller, install new 
coils for relays and contactors, re- 
place defective resistors, clean and 
adjust all relays and switches, test 
and paint controller. 
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plan of the complete 

shop and its equipment. 

Note the motor truck 
doors at C. 





Example E—The armature of a 
25 H.P. D.C. motor is burned out 
and the following operations are nec- 
essary: Take data and strip, wind 
coils, cut insulation, install 
solder coil ends to commutator, turn 
down commutator, impregnate and 
bake windings, balance armature and 
test. 

Example F—A solenoid used on a 
special weighing machine is burned 
out. A check revealed that this coil 
is used for practically continuous 
duty but was designed for intermit- 
tent duty only. Therefore we 
wind the coil same as before but 
make up a mechanism by means of 
which a resistor is inserted in the 
coil circuit after the plunger of the 
solenoid has sealed, thus allowing the 
coil to operate continuously without 
danger of burning out again. 

Example G—A single-phase mo- 
tor used on a special machine burns 
out periodically because of the dirt 
and grit that collect on the commu- 
tator and brush lifting mechanism. 
The customer wants to change this 
motor and replace it with a three- 
phase motor. This cannot be done 
economically because of the difficulty 
in mounting a three-phase motor. 
Therefore we design a three-phase 
winding and rebuild this motor to 
operate on three-phase instead of 
single phase. Shop operations re- 
quired: Strip and rewind stator, re- 


ct nls, 
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move brushes and short circuiting 
mechanism, short circuit armature 
windings, impregnate and bake wind- 
ings, assemble and test. 

Example H—A customer requires 
a shaft extension on both sides of a 
motor. The old shaft is pressed out 
and a new one of the proper length 
is pressed in. Assembly and _ test 
completes job. 

These are a few of the jobs we 
are turning out, and now I will fol- 
low a job through our shop from 
start to finish. Reference to the 
sketch of our shop layout will be of 
assistance in locating the various 
The job I will 
use for following the operations re- 
quired to turn it out is the one de- 
scribed on one of our job cards, 
(next page.) It is a 7% H.P. slip- 
ring motor, 220 Volts, 3-phase, 1200 
R.P.M. The various things that 
must be done to put this motor in 
shape are marked on the job card. 

When the job comes into the shop 
it goes to the test floor where the ail- 
ments of the motor are diagnosed 
and marked on job card. From there 
the stator goes to the winding sec- 
tion with the rotor. Here the data 
is taken and the motor stripped. 
The numbers in brackets refer to the 
floor plan, as above. Then coils are 
wound on coil winding machine 
(20); the insulation is cut (21, 22, 


22a); then the coils are installed and 


sections mentioned. 










LEGEND 


Counter 
Desk 
Chair 
Stock Shelves 

Display and Literature 
Table 

Work Bench 

Bench Vise 

Lathe 

10 Drill Press 

11 Grinder 

12 Polishing Wheel 

13 Soldering Outfit 

14 Air Compressor 

15 Test Board 

16 Test Table 

17 Armature Winding Horse 

18 Bake Oven 

19 impregnating Vat 

20 Coil Winding Machine 

21 Insulating Rack 

22 Insulating Table Cutter 

23 tron Top Movable Work Bench 
24 Varnish and Paint Rack 

25 Wire Storage Rack 

26 Wash Table 

27 Paint Spraying Table 

28 25ton Press 

29 File Cabinet 

30 File Catolog Shelves 

Rack for Literature 
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Floor Plan 
MOTOR REPAIR SHOP 


of 
GENERAL ELECTRICAL 
SPECIALTY CO. 


Jamaica, N.Y 











connected in the stator (23). The 
rotor is then repaired (17) and the 
windings of the, stator and rotor are 
baked and impregnated (18, 19). 
While this is being done the new 
bearings are being installed by the 
machinist (7). Here also the brush 
holder is repaired. 

As the men complete their various 
jobs on this motor, the finished parts 
go back to the test floor where, after 
all parts are ready, the motor is as- 
sembled and tested. It then goes to 
the paint section (27) where the 
outside of the motor is refinished to 
match the original color as it came 
to us. Then the job is ready to go 
out. 

On the back of the job cards, each 
man puts down what he did and the 
time required for his operation. The 
card is marked by the shop foreman 
and goes to the office. The material 
used on the job is also marked on 
the back of the job card and both 
time and material are checked by 
the bookkeeper and charged to this 
job. 

Our stock room contains all raw 
materials and other finished parts 
such as brushes, bearings, commuta 
tors, slip rings, etc. Then also cer 
tain types of stock are carried in a 
rack both by the machinist and by 
the winders. This material is of 
such nature that they use it every 
day and if they had to go to the 
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N the central Section B. Tools are 
all motor driven with pivoted belt- 


tightener. Note parts boards and 
neat electrical layout. 


stock room to get each little article 
or part being used every day too 
much time would be lost, thus these 
parts are carried at the point where 
they are most used. When this stock 
becomes depleted it is replaced from 
the main stock room. 

The office contains full records as 
to the location of all parts and raw 
materials. All parts are carried in 
suitable boxes, bins, jars or shelves 
and all of these are so marked that 
each part can be located quickly. As 
stocks are being depleted withdrawals 
are placed for whatever materials or 
parts have fallen to a certain mini- 
mum figure which we feel we must 
have in stock. 

In a later article I will deal more 
completely with the surprisingly 
large and diversified stock of parts 
and raw materials that are required 
for the service shop of today if its 
proprietors expect to render a real 
service. 

To touch briefly on some of our 
equipment: It is up-to-date at all 
times. Our lathes are each driven by 
individual motors mounted on mod 
ern, short-center, flat-belt drives. 
The motors are controlled by mag- 
netic push-button, operating across- 
the-line starters with thermal over- 
load protection. We also have a 
switch by means of which we can 
reverse the motor when this is nec 
essary. 

Our air-compressor’ is also 
equipped with short-center, flat-belt 
drives and the pressure of the air is 
controlled by a pressure switch which 
serves as a pilot device for an across 
the-line type, thermal-overload-pro 
tected, magnetic starter. All other 
motor-driven equipment such as 


Electrical Manufacturing, October, 1933 





grinders, buffing wheels, coil-winding 
machine, drill press, undercutters, 
motor generator set for obtaining 
[).C. current, spray and painting ma- 
chine are fitted with the proper mo- 
tors and control switches. 

A study of the shop plan will show 
where these machines are located. 
sesides the equipment of the shop we 
are compelled to have a full comple 
ment of tools, rigging and so forth 
for jobs on the customers own prem- 
ises and also for the expeditious re 
moval and installation of jobs that 
must be brought to the shop for re 


pairs. Then also we carry a full set 


Aiimele job-card includes about all 
possible repairs. It is the only 
form needed for the shopwork. 
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General tax Electrica! 
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Specialty fie. Co. 


153-23 Hillside Ave 


Phone: REPUBLIC ae N MISSOURI 


N° 3241 


Jamaica, L. 1b 


Price C.0.D. 


HIS is the spraying department. 

The compressor is under the 

bench. Motor trucks enter at this 
point for heavy loads. 


Some of 
these instruments are portable; oth 
ers are mounted in advantageous 
places in the shop. 


of meters for making tests. 


Our truck always carries a full set 
of tools and there is a special rack to 
carry meters if they are required 
The truck also carries a_ portable 
transformer that is used for testing 
the insulation of motors on jobs in 
the customer’s own plant. In a later 
article I will go into detail of some 
of the machines and equipment that 
we have built to suit our own particu 
lar needs. 

In this resume of our shop layout 
I have pointed out what we here have 
done to better serve our customers 
in the repair of their electrical equip 
ment at prices that are fair to both 
of us. The layout of our shop is 
modern so that we have a modern 
service shop, which requires person 
nel, equipment and shop layout. 

We have all these and thus are 
able to form an important link be- 
tween the manufacturers, electrical 
contractors and the ultimate user of 
electric motors, controls and equip- 
ment—the customer. 

$y co-operating we. all can benefit 
By not co-operating some of us must 
suffer losses in business and money. 

We are all engaged in rendering 
service. Let us all operate in such a 
manner that our efforts are co-ordi 
nated to render that service and to 
sell equipment of merit at prices that 
are fair to both us and the customer 

The evils of price cutting and un 
fair competition are known to all 
of us. The chief perpetrators of 
these evils have suffered the most 
during the past few years of national 
depression. That ought to be a lesson. 
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Tests, A Goo 


CORD 


Should Meet 


It must resist intensive oxidation, great 
heat, moisture—It must also resist flex- 
ing, twisting, and pulling—How they 


test cord for these. 





IG. 1—Oxygen bomb, in 

which cord and rubber sam- 

ples are exposed to high-pres- 
sure, heated oxygen 


HILE cords and plugs from 
a standpoint of cost are a 
small part of an appliance, 
they nevertheless represent a very 
major part of the finished product 
in point of satisfactory operation. It 
has been estimated that 75 per cent 
of the service trouble on appliances, 
in the field, can be traced to cord and 
plug failure. Cord and Plug Man- 
ufacturers have long recognized their 
responsibility, to the appliance indus 
try, as evidenced by the improve 
ments that have been made in cord- 
set design and manufacture during 
the past twelve years. 
Therefore, the identified cord 
Underwriters’ 
equipped with 


movement whereby 
approved cord is 
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bracelet type labels every five feet 
and this has been rapidly accepted 
by Appliance Manufacturers — be- 
cause: First, it establishes a definite 
quality. Second, it 
places the responsibility of safe cord 


standard of 


strictly up to the cord manufacturer. 
Third, it indicates to the consumer 
that the appliance has been carefully 
made to comply with a standard set 
up by the Electrical Industry. 

The history of the development ot 
a cord to meet the most exacting re 
quirements of appliance service 1s 
largely that of the laboratory tests 
which have been devised to stimulate 
continuous extreme conditions of 
use. 

let us go back to that period afte1 
the war when appliances were begin 
ning to take their important plac 
in the electrical industry. As early 
as 1920 the electrical heating indus 
try, in cooperation with Public Utih 
ties and the cord manufacturers, took 
steps to establish a standard for cords 
that were used with electric irons. 
Laboratory and field tests were made 
with various types of heater cord to 
find a type of cord that would give 
reasonable service on flat irons. 
Various types of testing machines 
were tried in order to get a type that 
would quickly approximate condi 
tions experienced in the field. From 
these various investigations was de 
veloped a cord testing machine 
known as the Underwriters’ Heater 
The stand- 
ard worked out by the Underwriters’ 


Cord Flexing Machine. 


laboratories, with Industry coopera- 
tion, provided that heater cord should 
pass a test of at least 1000 cycles of 
operation on the testing machine, 





By 
T. D. Foster 


General Electric Company 














before it is considered to meet the 
Board’s requirements. Cord manu 
facturers who make approved cord 
have used this testing machine to 
constantly check their product. By 
continual study and development 1t 
has been possible to improve this 
standard during the past few years 
until the standard has 
A highe1 


quality cord has also been developed 


minimum 
been raised to 3000 cycles. 


by cord manufacturers which will 
stand up under 10,000 cycles of op 
eration. 

Motor driven appliances were first 
equipped with cords that were origi 


nally developed for other uses 


1G. 2—The Geer test calls for pro 
longed exposure to heat 
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1G. 3 — Cord-flexing 
test. The cord indi- 
cated by the arrow is 
bent as shown and 
straightened 





Fic. 4—Right: Heater 
plugs are repeatedly 
pushed into and pulled 
out of test irons 


FIC. 5—Extreme Right: 
Rotary twisting test 


\Washing machines utilized a braided 
type of cord that was run through 
a black pitchy substance to make 1 
waterproof. This black pitch would 
rub off on the hands, eventually dry 
and crack off the surface, thus ex 
posing the cord to failure from mots 
ture. Vacuum cleaners first em 
ployed a common lamp cord known 
as type C, which was made up ol 
two rubberized and braided con 
ductors twisted together It was 
good cord for lamps but not particu 
larly suitable for vacuum cleaners 
In altogether too short a time the 
cleaner became inoperative through 
the failure of the cord. 

While the early standardization ot} 
plug and outlet spacings made pos 
sible the convenient use of home ap 
pliances, the first connecting devices 
available were crude in design and 
of necessity large in size Phe early 
compounds from which these con 
necting devices were made would 
chip and break easily. The use of 
steel armor over the compound 
helped to improve their resistance to 
With the development ot 
the phenolic 


breakage. 
compounds, such as 
hakelite and textolite, it has been 
possible to reduce the size of plugs 
ind connectors and at the same tim 
increase their lasting qualities. ‘The 
studies made during the past ten 
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vears by the metal industry in de 
veloping new alloys and perfecting 
fabricating processes have enabled 
wiring device manufacturers to pro 
duce more lasting contacts for heater 
plugs and other devices. 

The advancements made in the art 
of rubber compounding has, how- 
ever, played an outstanding part in 
the development of better cords and 
better plugs. You have only to com 
pare the quality of automobile tires 
as made today with the tires made 














10 or 12 vears ago, to picture 
the great progress made in the 


rubber prod 


development of 
ucts. The cord manufacturer 
had kept pace with this advance 
ment by finding new ways of 
making rubber compound, not 
only less expensive, but better 








in quality. Rubber insulation 
as made today retains its homo 
geneous make-up much longer, 
while its insulating characteris 
tics have been greatly improved. The 
rubber chemist deserves oreat credit 
for the perfection of better com- 
pounds and for the development of 
testing machinery that will foretell 
how long rubber cords and plugs will 
live in actual use. 

()ne interesting test 1s known as 
the Oxygen Bomb or Bierer Davis 
test (Fig. 1). Into a cylindrical 
tank are placed samples of rubber 
compounds as well as finished cords 
anc plugs the cover of the tank 
is bolted tight and oxygen under 
high pressure is injected into the 
tank for a period of time. Oxygen 
has the property of rapidly ageing 
rubber. The production samples of 
compound and cord sets must stand 
this test 


tain limit 


depreciation within a cer 
before it is approved for 
manufacture 

The Geer Test illustrated (Fig. 









2) is also used to compute the loss 


in elongation and tensile strength due 
to prolonged heat. 

The Scott Testing Machine (not 
shown ) is used to measure the loss in 
elongation and tensile strength of the 
rubber compound that has _ passed 
the Oxygen Bomb and Geer Pests. 

Chere are other important qualities 
of cords which help to make them 
stand hard usage. The number of 
strands of copper used, the ductility 
of the copper, the proper pitch or 
lay of these conductors and how the 
insulation, fillers and braid are ap- 
plied has a very definite relation to 
the life of the completed cord. The 
type of appliance on which the cord 
is used determines to a large extent 
the make-up of the cord. Because 
vacuum cleaner cords are subjected 


































































































to 6considerable flexing, the cord 
should have multi-stranded copper 
conductors laid at the proper pitch 
to permit constant bending. At the 
same time the outer jacket must be 
made to resist abrasion and wear 
K:lectric iron cords must also have 
fine stranded conductors with the ad 
dition of an asbestos covering ovet 
the rubber insulation to withstand 
the heat Qn the other hand, sta 
tionary home appliances such as re 
frigerators, washing machines and 
mixers demand a cord that will re 
sist moisture and that can be kept 
clean and sanitary. 

\gain the cord set engineers have 
set up certain tests to predetermine 
the hfe of the various cords lhe 
accompanying illustration (Fig. 6) 
shows the thought and care that has 
been given to preparation and main 
tenance of cord set standards 
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1G. 6—Above and in the corner 
opposite are two of the 
molded-on rubber pull-plugs 


With the realization of the troubles 
that develop with the use of cords 
on certain appliances due to fre- 
quent connection and disconnection, 
cord set manufacturers have set 
about to find contact material that 
will withstand frequent making and 
breaking of current under extreme 
heat conditions. Tests are constant- 
ly being made with various metals 
in order to find better contact ma- 
terial. Various types of compounds 
are also tested for life and _ resis- 
tance under heat. The illustrations 
(Figs. 3 and 4) show testing fix- 
tures for the purpose of proving 
the materials before they are used. 

With the advent of the rubber at- 
tachment plug cap has come the an- 
swer to the old problem of plug 
breakage. When properly attached 
to the cord, the rubber plug should 
last as long as the appliance itself. 
Again tests have been developed to 
compare and foretell the life of cord 
sets under strain of flexing. The 
illustration (Fig. 5) shows. the 
twisting test that puts a direct strain 
on the cord where the plug is at- 
tached. The use of this test equip 
ment has taught the cord set manu- 


How Mu 


A interesting adaptation of a bat- 
teryless type photoelectric cell 
is a Sight Meter recently announced 
by the Sight Light Corporation, 838 
Chrysler Building, New York. This 
is said to provide a simple and _ posi- 
tive way for measuring light, to indi- 
cate the minimum amount of light 
needed for every purpose in the same 
manner as a household thermometer 
indicates temperature, and to check 
intensities of artificial light on dull 
days when natural light fails and to 
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facturer how to attach the plug and 
provide the necessary relief from 
strain on the contacts. 

The General Company 
has developed a unique machine for 
molding their rubber plug directly to 
the cord. 
tacts and leads are molded into live 


Electric 


In this process the con- 


rubber in such a way that there is 
no strain on the contacts when the 
plug is removed from an outlet by 
the pulling of the cord as is usual. 
The machine consists of a revolving 
turret on which are mounted a num- 
ber of heated gang 
The contacts are first me- 
chanically attached to the wire leads, 
then they are soldered and placed in 


electrically 
moulds. 


the mold with the special rubber 
compound. The mould is closed and 


the proper pressure is exerted. By 


ch Light? 


register the usefulness of lighting in- 
stallations generally. The mainte- 
nance of lighting fixtures, the condi- 
tion of window shades, walls and 
ceilings, etc., may also be watched so 
that the proper reflection of light 
within the room may be obtained. It 
may be used also as a photometric 
device in judging the comparative ef- 
ficiency of incandescent lamps of do- 
mestic and foreign make. 

Selow the photoelectric cell a direct 
reading 703 Weston meter is mounted 


IG. 7—Left, above: A molded 
rubber junction box and, below 
it, a side outlet plug 


the time the revolving turret has 
made one complete cycle, the plugs, 
moulded on the cords, are ready to 
be cleaned and tested. In order to 
maintain an exact curing period, the 
machine is so arranged that if the 
mould is not loaded before the tur- 
ret reaches a definite point in the 
cycle, the mould cannot be closed. 
Likewise after the mould has been 
closed it is automatically locked and 
cannot be opened until the curing 
cycle has been reached. The speed of 
the turret and the heat of the moulds 
can be regulated to meet the mould- 
ing conditions. When once set, a 
uniform product is always assured. 
The accompanying illustrations 
(above) show various adaptations 
of rubber moulding in connection 
with appliance cord assemblies. 
During the past ten or twelve 
years, while appliance manufacturers 
have been developing new and better 
machines, cord set manufacturers 
with the help of the Underwriters’ 
Laboratories have been keeping step 
with the appliance industry by mak 
ing safer cords, sturdier plugs and 
cord sets that meet the particular 
requirements of each appliance.. 


with an indicat- 
ing dial pointing off 
light volume ranges 
divided as follows: 
“Inadequate for 
Critical Seeing” 
“Reading Normal 
Print”, “Reading 
Fine Print, Sew 
ing, Etc.”, “Severe 
Visual Work for 
Long Periods”. En- 
closed in an oval case approximately 
414 in. long by 2% in. wide. 


See Page 35 for an Account 
of the Important Nema Code 


Meeting at Cleveland 
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CONTROL at the 


Hoover 


The system of “‘production periods” 


used by this Company is particu- 


larly applicable to industry at 
time of short weeks. 





this R. 


Company 


An Interview with 


F. Judisch, Production Manager 
By Theodore A. Witter 
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EVEN years ago some very defi- 
nite money and time-saving ob- 
jectives—objectives, incidentally, 
that are right in line with present 
day manufacturing operations 
set up by The 
world’s 


were 
Hoover Company, 
largest makers of electric 
cleaners, at its plant in North Can- 
ton, Ohio. 

Today everyone of these objectives 
has been realized, with 
sults—a system of production con- 
trol has been evolved that not only 
reduces the capital investment in in- 
ventory of individual parts and sub- 
issemblies to an extremely low and 
yet practical point, but also makes 
possible straight-line production in- 
stead of the valleys and peaks often- 
times occasioned by 


visible re- 


seasonal de- 
mands. 

It is a system, too, that is flexible 
enough to permit “over-night” 
changes, so to speak, changes that 
ire in accordance with sudden varia- 
tion in demand for different models: 
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IG. 1—These requisitions on stores 
are issued the day before so delivery 
will be made in the early morning. 


a system that is to be used in the new 
Hoover plant that rapidly is nearing 
completion at Perivale, near London, 
England. 

Sut to begin at the beginning: 

Original investigation revealed 13 
times a day’s production of “parts 
in progress” actually on the floor, evi- 
dence that inventories were far too 
high. How to reduce them? 

Efficient, the present system is sim- 
ple and economical to operate, three 
men handling all the details relative 
to the processing and distribution of 
the more than 1000 parts that make 
up each of the three models of the 
Silver Jubilee line of electric clean- 
ers. 

In addition to the three cleaners, 
there is also the Hoover Dustette, a 
hand cleaner, and suitable dusting 
equipment for use with the regular 
cleaners. With the exception of the 


rubber and phenolic parts, all are 
processed in the plant at North Can- 
ton. 

Production 
Manager R. F. Judisch, “any system 
of production control must have a 
definite basis. 


=i )bviously,” 


suggests 


Ours is based on total 
units (cleaners). We begin our cal 
culations by considering general bus 
Then we check our 
own production records covering the 


iness conditions. 


past several years, and from the two 
produce a schedule of production for 
a definite period. 

“Corrections to this schedule are 
made from time to time, if necessary, 
in accordance with reports received 
from the billing department covering 
the shipment of various models to 
our several warehouses.” 

The Hoover production control 
there is a 
complete breakdown of all orders into 
the quantity of each particular part 
that must be produced during each 
production day. 


system so operates that 
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WHITE- 


Kach day is given a number and 
all activities arranged for that day 
are referred to by production num 
ber rather than by the calendar date 
This procedure is particularly effect 
ive for broken weeks. 

By way of example, let us presume 
that Monday is the first day of the 
month and also the beginning of a 
new “production period.” The men 
are to work four days that week 
\ll right! 
as production days 1, 2, 3, and 4 
Then, “production day 5,” 
than the eighth day of the month 1s 
the following Monday on which thx 


The days are referred to 


rather 


men return to work. 

The system has been worked out 
on a basis of 52 production days to 
a production period, and these peri 
ods or cycles repeat themselves about 
five times a year. The foreman of 
each department is supplied with a 
special production calendar Pages 
on this calendar are numbered con 
secutively from 1 to 52, in figures 
four inches high, instead of being 
designated as days of the month. 
‘Thus by checking the production day 
against the stock tag of the parts in 
process, the foreman is able to de- 
termine exactly how his department 
is functioning. 

And in spite of the fact that this 
system of production control already 
has reduced “parts worked” from 13 
times to 1% times a day’s produc 
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IG. 2—This is the usual standard 
stores record form, simplified down to 
essentials only. 


tion, the planning department con- 
tinues to seek ways and means of 
making the system even more effi- 
cient. 

let us suppose, for instance, that 
a certain man is to process 100 parts 
in a day and a half. The planning 
department carefully reviews, with 
the foreman in charge of that partic 
ular department, all the necessary op 
erations to complete the job. 

Possibly the investigation warrants 
the suggestion that the work can be 
done in a shorter time—say a day. 
lhe necessary changes in schedule 
are made and if the man does not 
fall behind in production during the 
trial period, the change becomes per 
manent and thus the quantity of 
parts in process is further reduced. 

So it is in each department, con 
stant checking and double checking. 
Ikach week, every foreman is issued 
a production report showing the 
number of parts and cleaners sched- 
uled for production, the work that 
actually has been done during’ that 
week, and whether or not each de- 
partment is running ahead or behind 
schedule. Action can be taken ac- 
cordingly. 

To move parts and materials from 
the centralized stores through the va 
rious departments to the final assem 














forms are 
necessary (See Fig. 1). These forms 


bly, special requisition 
are prepared a day in advance of the 
day that the material is to be used, 
and in duplicate. 

Previously, when it was attempted 
to issue the tags late in the after 
noon of the day before the material 
was to be used, it was found that the 
material was not ready for use until 
noon of the day it was needed. By 
issuing the requisition tags a day in 
advance, the cards rather than actual 
material are tied up. 

One-half of each division of the 
requisition tags is retained by the 
department head for use in making 
out the report of his daily operations, 
while the other half serves as a 
“move order” to the next department. 

ne section of the card provides 
a space for notations by the stock 
department, and still another portion 
indicates what men have worked on 
the material, and the report of the 
inspectors. A study of the card will 
give an adequate idea of how it is 
used. 

\long with this requisition form, 
which accounts for every step in the 
processing of the material, there is 
a bill of material form (see Fig. 2) 
which indicates the parts required fo1 
the assembly of a certain model. 

Space, of course, is provided fot 
the number of parts that must be 
produced each production day. There 
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also is a space for recording any 
changes in quantity of parts, and the 
reason for making such a change. 

From the planning department, 
these forms go directly to the stock 
clerks who make the necessary daily 
entries in the stock ledgers. ‘Three 
different visible forms (Fig. 2), and 
contained in separate binders, carry 
this perpetual inventory. Each form 
represents a different classification of 
parts and the three sheets taken to 
vether make it possible to get instant 
and absolutely correct information 
on any and every part. 

let us look at the stores records 
forms. They show the date of rec- 
ord and the “in and out’’ quantity of 
each item. Space has been provided 
for information covering the mini 
mum of stock that can be carried, a 
description of the part and where it 
can be found in the stockroom. 

While all the parts are handled 
through the centralized stores, raw 
material is stored near the point 
where it is processed because of its 
weight and the expense of handling. 
[he stockrooms themselves are di 
vided into two parts, one for the 
rough stock and the other for fin 
ished parts. Naturally it is impor 
tant to show where and what with 
drawals and replacements have been 
made. 

Referring to the three forms 
which give the stock record, a white 
one is used to list purchased parts 
and a buff one for manufactured 
parts. The third form covers all 
information relative to 
parts: that is, date of 


purchased 
requisition 
from the purchasing department, or- 
der number, quantity, balance to be 
shipped, rejection, and final balances 
\lso space is available for notations 
covering specifications and deserip- 
tion of the parts. 

For a moment let us transfer our 
ittention to purchasing agent Harry 
IX. Goughler, and his department 
Ikvery month they check stock re 
ports against the production sched- 
ule to make certain that adequate 
stock is on hand to cover production 
iver a predetermined period. Requi- 
sitions for the needed raw material 
then are issued, with delivery dates 
rranged to coincide with production 
requirements. 

Twice a week, in order to uncover 
ny unlooked-for variance in the pre- 
determined production schedule, in- 
ermediate shortage sheets are issued, 
ind checked, and the necessary steps 
taken to keep on hand an adequate 
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Thus do the 
planning department and purchasing 
department work hand in hand in an 
effort to maintain straight-line pro- 
duction and keep the inventory at the 
lowest practical point. 


supply of material. 


The chief objective, of course, 1s 
to have the various parts reach the 
production line in accordance with 
each day's production schedule. As 
already explained, the planning de 
partment sends out the requisition 
tags at noon of the day before the 
material actually is needed. 

\fter the clerical work has been 
completed, the parts are boxed for 
early morning delivery via a special 
conveyor system. Each box is prop- 
erly ticketed, the “tickets” taking the 
form of metal pins which are prop 
erly placed in special metal racks at 
the end of the box, and which route 
the box to some definite part along 
the production line. 

Definite quantities tor each part 
have been established. By storing 
the stock in the “two-bin system,” 
The Hoover Company does away 
with the necessity of taking physical 
inventories several times a_ year 
Phrough daily tabulation of the plan 
ning department requisition tags, the 
quantity on hand, and on order, of 
any part or any material can be defi 
nitely and immediately determined. 

Incoming material is placed in one 
taken 


from a second bin until it is empty 


bin. Outgoing material is 
Thus there is a continuous rotation 
of stock, and discrepancies are easily 
caught and corrected. 

Actual progress of all parts are 
checked from reports turned in from 
the final assembly department, and 
by weekly reports from the various 
department heads. ‘These reports 
cover the material that has passed 
through the department during that 
week. Such a procedure is adequate 
assurance that a suitable stock of all 
parts is on hand for any possible 
emergency. 

The planning department also 1s 
in direct contact with the die casting 
department, from which come weekly 
reports of material used and mate- 
rial on hand. Furthermore, there 1s 
a monthly report showing rejection 
of raw material, along with wastage 
during production. Inspections are 
carefully made and a high rejection 
rate must be accounted for in either 
the source of supply of raw mate- 
rials, or as a result of processing 





\nd there you have it! The why 
and wherefore of the Hoover Com 
pany system of production control 
Daily results not only speak, but 
shout out for themselves. This sys- 
tem of production control has proved 
effective in maintaining a practically 
straight-line production during the 
past several years 

Klectric cleaners are more or less 
he peak de 


mands are reached during the spring 


~ 


of a seasonal product. 


house-cleaning season and during the 
Christmas holidays. Obviously, it 
would be impractical and impossible 
to keep production in line with these 
peak demands, and so every possible 
effort is made to level off the peaks 
and build up the valleys. Both the 
men and the company benefit. 

“Just now,” Production Manager 
Judisch explains by way of illustra 
tion of the flexibility that meets th 
¢reat variation in demand such as all 
manufacturers have experienced dur 
ing the past two vears, “we are mak 
ine a change from. the 
held, passed on to us from the billing 
department, indicate the public pref- 
erence has switched from Model A 

let us call it) to Model B 


“Up until two weeks ago Model 


Reps rts 


\ constituted 25 per cent of our 
total production. Now it approxi 
mates 35 per cent. No drastic or 
dificult changes in production pro 
cedure were necessary to do this be 
cause our basic schedule is on a basis 
of total units, rather than on indi 
vidual models. As a matter of fact 
our production schedule is flexibl 
enough to allow a 50-per cent varia 
tion in demand for different models 
without calling for any radical 
changes in set-up 

“Indicative of how carefully the 
production schedule has been worked 
out, and how closely it is followed, 
is the fact that on Nov. 1 we were 
less than 200 cleaners behind the 
production schedule that was set up 
last spring to cover the period from 
July 1 to Dec. 31.” 

Not only is the Hoover Company 
production schedule flexible, but it 
has made it unnecessary to carry 
great quantities of material and parts 

which means that a sizable reduc 
tion in capital investment has been 
affected. All in ali, a system of pro 
duction control that has saved the 
Hoover Company thousands of dol 
lars since it was put into operation 
seven years ago. One could not ask 
more than that. 
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The Single Phase 


Synchronous Motor 
Its Selection and Use 


By 
Harry D’Almaine 


Bodine Electric Company 


How single phase synchronous motors, 
especially those of fractional horse- 
power, are designed and rated—Torque 
characteristics and general performance 


data—A pplications 


HIS paper while referring pri- 
marily to fractional horse 
power, single phase, self-start- 

synchronous motors, applies 
equally well to motors of the same 
basic with polyphase 
The important considera- 
tions in their application remain the 
same. 


ing, 


construction 
windings. 


Motors of the type under dis- 
cussion have been described by a 
variety of names, but practically no 
information is obtainable in _ text 
books. They are of the inductively 
excited type in that only one of the 
members of the contains a 
winding connected to a source of 
supply, and the other member, in 
most cases the rotary member, is ex- 
cited by induction. 


motor 


They have been 
described as “synchronous induction” 
motors or “reluctance synchronous” 
motors, also as “reaction type syn- 
chronous.”’ 


The ability to run in synchronism 
would seem to sufficiently distinguish 
synchronous motors from other types 
but there are additional factors which 
complicate their use. The availability 
of information regarding these fac- 
tors is limited, and to offer as non- 
technical an explanation as possible 
is the purpose of this article. 

The importance of the single phase 
synchronous motor as a source of 
motive power where the element of 
time is a necessary item in the opera- 
tion of the driven machine has be- 
come increasingly evident. 

Aside from the growing use of 
synchronous motors for instrument 
drives, the greatest single outlet in 
recent years has been in connection 
with talking motion pictures. 

As an outgrowth of the talking 
motion picture field, attention has 
been given in some quarters to the 


TROBO- 
scores 
timer with ad- 
justable speed: 
synchronous 
motor drive 


N the left, rotor of squirrel 
cage induction motor and on 


the right, same modified for syn- 


chronous motor. 


production of musical instruments in 
which a constant speed motor drive 
was absolutely necessary. Arrange 
ments have been made to utilize the 
synchronous motor for this purpose. 
The degree of success will depend 
upon the accuracy of the frequency 
control of the system supplying 
power for the motor. It has, neve 
theless, introduced many problems of 
applying synchronous motors. 


The Distinguishing Element of Design 

Nearly every one is familiar with 
the appearance of squirrel cage rotors 
used in alternating current motors 
Such rotors can be used in single 
phase motors using the split phas« 
starting method, also in condenser 
start or condenser start and run mo- 
tors and in polyphase motors. The 
mechanical structure is changed 
somewhat in the repulsion start mo 


TEMPERATURE, conductivity, smoke 


density recorder with 1/150 hp. 
synchronous motor. 


Courtesy Leeds & Northrud | 
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tor, but when running such a motor 
has in effect a squirrel cage rotor.* 
Such a rotor is shown on page 26 

If the squirrel cage member is 
altered so that the iron which evenly 
spaces the copper bars (or rotor 
winding ) is removed at stated points 
around its circumference, it will pro- 
duce salient poles. Such a salient‘ 
pole rotor, if properly designed, will 
operate at a speed determined solely 
by the frequency of the alternating 
current source of supply. 


Basis of Rating 

To emphasize important consider 
ations affecting the application of th 
synchronous motor, it is necessary to 
make a constant comparison between 
it and the simple induction moter 
from which it is made, and which is 
more generally understood. 

In order to assign a horse power 
rating to an ordinary squirrel cage 
induction motor, the primary factet 
is the amount of power that can be 
delivered continuously without the 
temperature rise exceeding a certain 
limit. 

These squirrel cage induction mo 
tors almost without exception develop 
a starting torque which is consider- 
ably in excess of the torque developed 
at full load and though a “pull up 
torque” is assigned such motors, it 
has in most cases little significance, 
and only two values, the starting 
*Shaded pole single phase motors also use 
such a rotor, but efforts to make them operate 
ynchronously indicate that they are limited to 
ery low outputs suitable for operating only such 


ight loads as clocks, maximum demand meters, 
nd similar apparatus. 
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torque and the full load torque, need 
be considered in applying them. An 
additional factor which is sometimes 
considered is the pull-out 
otherwise called the breakdown 
torque. This indicates the maximum 
capacity of the motor usually ex- 
pressed in percentage of the full load 
torque. Any imposition of a load 


torque, 


equal to the breakdown torque will 
cause the motor to suddenly fall back 
on the starting winding and remain 
so until the load is reduced. 

Induction motors having start:rg 
torque values several hundred per 
cent in excess of the full load torque 
will certainly pull their full load up 
to some speed higher than that ob 
tained at the breakdown point. It is 
significant that such motors usually 
can accelerate loads in excess of their 
full load rating. 

A synchronous motor does not 
reach synchronous speed by gradual 
acceleration from standstill in the 
manner of an induction motor. It 
performs as an induction motor at 
the start and accelerates as one up 
to a certain point only. At this crit- 
ical point the acceleration is suddenly 
speeded up and it pulls into step to 
run synchrononsly. If the motor is 
loaded with a prony brake or other 
similar type of load a reading may be 
obtained at the instant when it pulls 
in. This reading will be the pull into 
synchronism torque. There is no 
equivalent of this phenomenon in the 
induction motor. Its existence in the 
synchronous motor raises an impor- 
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L EFT: Bruce photographic telescope at the Yerkes Observa- 
tory with synchronous, gear-reduction motor. 
A good view of the reduction drive of a recorder. 


Above: 


tant question. After the synchron- 
ous motor has pulled into synchron- 
ism it may be loaded by the brake to 
a value of torque sometimes as high 
as 200 per cent of the pull in torque. 
It is a fact also that the motor can 
carry a load considerably greater 
than that represented by the pull in 
torque and not exhibit an excessive 
temperature rise. If the motor is 
efficiently cooled it may even carry a 
load up to the limit of synchronous 
torque and not become too hot in 
continuous service. Of course if the 
load is increased beyond the pull out 
of synchronism torque the motor 
quite suddenly falls out of synchron- 
ism and operates like a bad induction 
motor. <A still further increase of 
load causes the speed gradually to fall 
off until the breakdown torque as 
an induction motor isreached, at which 
point it will fall back on the starting 
winding as previously described. 

W hat 
value of torque between the pull into 
synchronism and pull out of syn- 


The important question 1s: 


chronism readings shall be used as a 
factor in establishing the rating for 
the motor? Consider the fact that 
almost without exception small motor 
driven machines are coupled to the 
motor shaft so that they accelerate 
along with the motor. Such a load 
cannot be greater than that repre- 
sented by the pull into synchronism 
torque, otherwise the motor and load 
could not accelerate into synchronism. 
In such cases the available output up 
to the limit of pull out of synchronism 


27 




























































































































































































































































































































































torque goes unused. The only way 
this extra load carrying ability of the 
motor may be utilized is to let the 
motor accelerate ahead of the load by 
coupling the motor and load through 
a friction clutch. In this way much 
larger loads can be carried because 
the motor running synchronously can 
accelerate the load progressively up 
to full speed. 

Since friction clutches are su sel- 
dom used, however, a design in which 
the pull into synchronism torque is a 
maximum for any particular frame 
size would certainly be desirable. 


AVERAGE PULL BACK SPEED = '762 RPM 
REAL PULL BACK SPEED ='762 ° 1% R OM 
————— a yy 
+ 


eo 4 et + 


Pult BACK TORQUE 


EXTERNAL INERTIA LOAD 


ELATION of — synchronous 
.pull-in torque and external 
inertia. 


For example, in the case of a mo- 
tor having a pull into synchronism 
torque of 20 inch ounces and a pul! 
out of synchronism torque of 40 inch 
cunces, by careful redesign of the 
rotor the pull in may be raised to say 
28 inch ounces. The circumstances 
which make for good pull in are op- 
posed to high pull out. Thus by rais- 
ing the pull in to 28 inch ounces the 
pull out will probably be reduced to 
30 inch ounces. There is no question 
but that by raising the pull into syn- 
chronism torque the number of ap- 
plications that may be successfuliy 
powered by a given frame size are 
materially increased. 

There is at the present time no 
generally accepted method of rating 
small synchronous motors so_ that 
similar horse power ratings of dif- 
ferent manufacturers do not neces- 
sarily pertain to similar units trom 
the standpoint of actual performance 
as revealed by test curves. Because 
of their widespread use and the varied 
character of the buying public, it 
would be desirable to have certain 
standards of performance. In con- 
sequence, the writer believes that in 
the case of small synchronous motors 


28 


of the type under discussion, the rat- 
ing should be based on the pull into 
synchronism torque with no external 
inertia. 


Synchronous Pull-In Torque 


Note graph on left next page. This 
curve should in effect be considered 
as reading from right to left. All 
figures are made from actual test on 
a 60 cycle motor and therefore are 
relative as applied to synchronous 
motors generally. Where the curve 
runs off the graph at the right this 
represents the speed as an induction 


OUND picture drive motor: % hp., 
1800 r.p.m. split phase type. Note 
conduit outlet box on top. 


Courtesy Electric Specialty Co. 


motor. When _ acceleration has 
brought the speed up to 1752 r.p.m. 
this motor would further accelerate 
(in the time of 1/120 second or less ) 
to 1800 r.p.m. if there is no inertia 
load such as a flywheel. At this point 
the output measured on a_prony 
brake is 5 inch ounces. 

When there is inertia in the load 
the motor will accelerate at 
other value of prony brake output. 
The more inertia, the less will be 
such output at the point where the 
motor pulls into synchronism. Te 
illustrate this condition two values of 
inertia are indicated. The first one 
is given as WK?=.46 pounds inches- 
squared,* which is the moment of 
inertia of an iron disc one inch thick 


some 


and two inches in diameter. Having 
to accelerate this inertia load, there 
is left over for other forms of work 
only three inch ounces ‘on the prony 
brake. At a still higher value of 
WK? the available output for prony 
brake load had dropped to .25 inch 


ounces. Thus the whole capacity of 


"WK? 

where 

WwW weight 

K radius of gyration. For a disc of 
equal thickness from hub to rim, 
K .707 x radius. 


moment of inertia 


the motor is required to accelerate 
this inertia load with practically noth- 
ing left over for other loads. If a 
still higher value of WK? were im- 
posed, the motor would never come 
into synchronism. 

Some idea of what is actually oc- 
curring in the motor may be realized 
by calculating the torque necessary 
to accelerate these different values of 
WkK® in 1/120 second. The results 
are given at the left side of the graph. 
At the last figure of WK?—1.77, the 
speed just before pull in was 1772 
r.p.m. and over 25 inch ounces torque 





In OZ. 


POLAR diagram showing locked 
rotor torque for various positions. 


is developed for acceleration, while 
only .25 inch ounces are available for 
prony brake load. Over 100 tinics 
as much torque is required to accel 
erate the inertia load as is left over 
for other forms of work. This gives 
some idea of the important probiem 
that inertia loads play in the perform 
ance of such motors. 

In other types of acceleration prob 
lems the power can be supplied in 
small increments over a considerable 
time, if necessary, in order to attain 
the final speed. Not so in a syn- 
chronous motor. The acceleration 
from the speed of an induction mot 
to synchronous speed is made within 
the time of one alternation of the 
current. On a 60 cycle circuit this 
is 1/120 second. 

Based on the pull into synchronism 
torque with no external inertia the 
motor in this graph would be rated 
1/112 H.P. From a practical stand 
point, since no two motors of like 
specifications develop identical char 
acteristics just as they come off the 
production line, a conservative an 
more easily used figure of 1/150 
H.P. might be chosen as the rating 
for motors of the size tested. 
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It should be understood that loads 
in excess of such a rating might, 
dependent on design, be carried con- 
tinuously at a safe temperature rise 
and by the use of a friction clutch 
could be brought up to operating 
speed. 

The results of the relationship be- 
tween inertia load and prony brake 
load in the output of the motor can 
be conveniently expressed by a curve 
as on page 28. Knowing the char- 
acteristics of the load reference to 
such a curve will show at once 
whether a given motor has a sufficient 
ratio of inertia accelerating ability to 
prony brake output to accelerate such 
load into synchronism. 

If the motor has power enough to 
accelerate the inertia part of the load, 
but the margin left over is not 
enough to keep the load operating at 
synchronous speed, it stands to rea- 
son that actually such a load would 
rever pull into step. 

An example that may be interest- 
ing is that of a certain manufacturer 
who had a train of large heavy gears 
that he wanted to drive at synchron- 
ous speed. Measurements of his load 
while running showed that the power 
required was about 1/10 H.P. This 
included the friction of the bearings 
and windage. The load at the end 
of the gear train was negligible. This 
manufacturer could not understand 
why synchronous motors rated 1/4 
H.P. would not bring this gear train 
up to synchronous speed. He had 
measured his load and knew it was 
much less than 1/4 H.P. What he 
should have done was to calculate 
the speed of each gear at a motor 
speed equivalent to the average pull 
in speed for some synchronous mo- 
tor and further calculate the torque 


PULL INTO SYNCHRONISM TORQUE 






required to accelerate each gear in- 
dividually from such (induction 
motor) speed to its synchronous 
speed in the time of one alternation 
of the current. He then would have 
had a series of torque requirements 
for each gear, the total of which 
would represent the inertia load of 
the gear train reduced to the com- 
mon denominator of torque required 
to accelerate. With this information 
and the proper test data on motors 
he could have determined ahead of 
any trials the size motor to use. 
When the motor is once in syn- 
chronism its breakdown torque is a 
constant value except in the case of 
a motor allowed to accelerate with- 
out load, after which a load contain- 
ing inertia is suddenly thrown on it. 
This is a complicated mathematical 
problem that will not ordinarily occur 
in the application of small synchron- 
ous machines. See the appended 
references for additional reading. 


General Performance Data 


At right, below, data of the type 
customarily presented for induction 
motors is shown. These curves are 
read from left to right. In gathering 
the data the motor is first allowed to 
come up to synchronous speed with- 
out load and then the load repre- 
sented by a form of prony brake is 
gradually applied. 

The curves for watts, amperes and 
power factor, while not carried be- 
yond the pull out torque reading 
actually shoot up at a great rate the 
instant the motor falls out of step. 
Not being intended to run as an in- 
duction motor such data is unneces- 
sary. A synchronous motor running 
out of step will very quickly heat up 


to a dangerous point. When running 















































ELEVISION disc motor 
split phase type, single phase syn- 
chronous with spring clutch. 


1/50 hp. 


out of step an unmistakable grunting 
noise occurs each time a pole is 
slipped. 

Starting Torque 


Any article on synchronous motors 
would hardly be complete if refer- 
ence to the interesting problem of 
starting torque were to be overlooked. 
There are minimum and maximum 
values. Only the minimum values 
should be used in publishing a figure 
for starting torque. 

On page 28 is presented a polar 
torque diagram for a four pole motor. 
The locked rotor or starting torque 
is measured by attaching a gradu- 
ated beam to the motor shaft and 
weighting this beam until the motor 
will just displace it from a horizontal 
position. The torque is the product 
of the weight times the distance from 
the center of the motor shaft. To 
determine the torque for different 
relative positions of the rotor to the 
stator the beam was relocated on the 
shaft by a displacement of 5° for 


each reading from 0 to 360 degrees. 
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It will be seen that there are four References for Additional Reading 
points where the torque was very 
strong. These maximum values were 
all equal and stood at 40 inch ounces. 








The Pulling Into Step of a Synchronous Induction Motor 
(An Application of the M.1.T. Integraph) 



































Exactly midway of these strong By Harold E. Edgerton & Frederick J. Zak ; 
points and corresponding to a rota- Inst. Elect. Eng. Journal, Vol. 68, Page 1205, Sept. 1930 

tion of 45° the minimum values are Transient Torque Angle Characteristics of Synchronous Machines 
encountered. These weak points reg- By W. V. Lyon G H. E. Edgerton 

istered only 10 inch ounces. A A.|.E.E. Journal, Vol. 49, Page 372, May, 1930 











4 to 1 ratio in measurable values for The Pulling Into Step of a Salient Pole Synchronous Motor 
starting torque makes it an absolute By Harold E. Edgerton & Paul Fourmarier 
necessity that the beam method of Electrical Engineering, Vol. 50, Page 430, June, 193] 
measurement be used. There are as 

many strong points and as many 

weak points as there are poles in the Valuable Articles For Motor Users 
motor. 



































In the last twelve months ELEcrricAL MANUFACTURING has published the 
There may be some question as to following informative papers on the design, construction and application of 

why the values from maximum to electric motors of all sizes and types designed in use. 

minimum are so irregular and the 1 




















; Designing for the Application of Large Motors for Metal and Wood 
answer is that the number of teeth Working Machines. (Nov. 1932) 

in the stator and number of bars and Large Motors Built-In for Tenters and Dryers, by Ernest Cannity, 
arrangement of poles in the rotor de- Chief Engineer, James Hunter Machine Co. (Dec. 1932) 
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termine this. The starting winding 3. The Capacitor Motor and 69 Applications. (Dec. 1932) 

is of course in servicé when these 4. Fly-Power Motors, 1/100 Hp. and Their Uses. (Jan. 1933) 
readings are taken and therefore the 5. Building the Machine (Hoists) Around the Motor. (Jan. 1933) 
rotating magnetic field gives direc- 6. Combination Motors and Speed Reducers for Electrical Machin 
































tion to the rotor movement. Rota- Designers. (Feb. 1933) 

tion for the motor is clockwise on this 7. What Motors Mean to Oil Burners. (Feb. 1933) 

diagram. 8. The Squirrel Cage, Split-Phase Motor, by F. W. Jessop, President, 
With no starting winding in serv- The Ohio Elec. Mfg. Co. (March, 1933) 

ice there are four points where the 9. Variable Speed Induction Motors for Built-In Use, by R. G. Lockett, 








Electrical Engineer, Cutler-Hammer, Inc. (April, 1933) 

10. How Totally Enclosed Motors Are Made and Applied. (May and 
June, 1933) 

11. Universal Motors and 198 Applications, by Roger L. Knight. (Aug 
and Sept. 1933) 

12. Small, Single-Phase, Synchronous Motors and Their Uses, by Harry 
d’Almaine, Sales Manager, Bodine Electric Co. (In This Issue) 

Note: You should have these in your files. If any of them are missing, we 


: , shall be glad to replace them as far as our supply of back issues will permit— 
each side of maxima or minima. The Editor. 


rotor locks. The location of these 

















points corresponds to the minimum 
values shown. The rotor will rotate 

















either counter-clockwise or clockwise 








from these locked positions if it is 








displaced only a few degrees. A polar 











torque diagram of this condition 








would appear more symmetrical on 
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1,920,230. Device for Adjusting Zero Pos 
Motors and Motor Drives 1,919,062 Massage Belt ( C. Haynes, tion of Armature Between Pole Pieces. Inter 
Omaha, Neb: national Communications Labs., Inc., N. Y. C 
_ 1,918,323 Multispeed Split-Phase Moto 1,919,197 Air Conditioning System. Niag 1,920,241. Gyroscopic Compass and Spit 
Emerson Ele Mig. Co.. St. Louis ra Blower Co.. Buftalo, N. \ ning Motor. Sperry Gyroscope Co., Inc., Brook 
_ 1,918,360. Suction Cleaner. Hoover Co 1,919,227 Change Speed Transmission Unit. lyn, N. Y. 
N. Canton, Ohio H. A. Knox and B. F. Baker, Davenport, Iowa 1,920,315. Dynamo-Electric Machine. { 
1,918,364 Solenoid Motot I. B. Winsor 1,919,250 Propeller Wheel for Fans 7 S. Elecl. Mfg. Co., Los Angeles 
Tulsa, Okla W Droll, Chicago. 1,920,318. Submersible Power Unit for | 
1,918,400-1,918,432 Suction Cleaner. Hoover 1.919.395 Synchronous Motor Westing in a Well. U. S. Elecl. Mfg. Co., Los Angele 
Co., N. Canton, Ohio house Elec. & Mfg. Co 1,920,354. Edge-Wound Core. Westinghous 
1,918,562 Magneto, Rotating Field Type 1,919,522 Motor. Lipman Patents Corp., Elec. & Mfg. Co. 
Fairbanks Morse & Co., Chicago. Chicago 1,920,364. Surfacing Machine. Nicklous 
1,918,679. Mixing Device for Refrigerators 1,919,541 Dishwashing Machine. H. G. Degen. Mason City, lowa. 
ee Pittsburgh e Davis. Denver, Colo 1,920,498. Means for Mounting Electrical 
1,718,090. Motor, A. C. Gilbert C New 1,919,552 Shielded Motor Assembly Stet Actuated Mechanisms for Driving Lathes 
“oa (onn. . ling Elec. Motors, Los Angeles : Other Machines. Otto Cullman, Chicago. 
. 18,6 5. \ acuum Cleaner Moto ee 1,919,571 Massage Device JT. H. Pinks- 1,920,543. Fan. American Blower Cor 
Gilbert, New Haven, Conn. ton, Tulsa. Okla D 
1,918,696. Washing Machine Victory 1.919.627 Exercising Ap tt Movable ae : . a. , } 
wee a: ae ee he tee _ . a Z pparatus Movable 1,921,030. Generator Cooling Device. 1% 
918.713" Vines oo RA. Pon rack. —R A., N. ; Remy Corp., Anderson, Ind 
7SOF 1S. acuum eaner. NR. on 1,919,774 Variable Speed Motor. A. B. 1.921.033. Suction Cleaner. Hoover ‘ 
selle, N.Y. ( s ; Chew, Philadelphia N. Canton, Ohio. 
1,918,763._ Dynamo Electric Machine Lin 1.919.777 Humidifier Arthur Diehl. Mil- 1,921,112. Wire Wound Armature. \ 
coln Elec. Co., Cleveland, Ohio waukee cent G. Apple, Dayton 
1,918,832. Washing Machine Driving Mech "10107 . ; +s , ee : a 3 — J 
. , B 5 ; 5 1,919,790. Feed Mechanism for Grinding Ma 1,921,211. Dynamo Electric Machine Stat 
anism. Kohl r Co., Kohler, W 1S chines Micro Corp., Bettendorf, Iowa. With Noncorrosive Lining. Vincent G. Ap 
1:918,867.  Dynamo-Flectric Machine Allis 1,919,995. Method of Forming Cores for Dayton. 
Chalmers Mfg. Co., Milwaukee. Dynamo-Electric Machines. General Elec. Co. 1,921,140. Dynamo-Electric Machine Rot 
1,918,952. Flexible Shaft Bench Grinder 1.919.996. Acceleration Responsive Device anda Method of Cooling the Same. Louis A 
Pratt & Whitney Co., Hartford, Conn. for Controlling Electric Motor-Driven Vehicles. Co., Milwaukee. 
1,918,981. Refrigerating Unit Servel, Inc... ‘General Elec. Co 1.921.153. Motor YPriven Blower Unit 
as oe 1,920,002 Floor Polishing Attachment for Cantwell, Albany, N. Y. 7 . 
1,919,001 Suction Cleaner. Hoover Co., Vacuum Cleaners. Singer Mfg. Co., Elizabeth, 1,921,218. Fan. Clyde W. Colby, ! 
N. Canton, Ohio. N. J Cleveland, Ohio. 
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New Motors, Controllers and Motor Drives 


le 


Can Type Motors 


Ohio Electric Mfg. Co., 5900 Maurice 
Ave., Cleveland, Ohio. Can type motor 
with a two- or three-phase winding, re 
quiring no control. Started and stopped by 
closing or opening the circuit. It consists 
of a squirrel cage rotor and a stator which 
carries the windings. The stator lamina- 
tions, turned from the outside to exact di- 
mensions, plus 0 and minus .002 inches, 
and the end insulation lamination, made of 
thick Bakelite to prevent bulging, 
nection with adequate bolting arrange- 
ment, provides a_ substantial mechanical 
structure which may be pressed into a bore 
provided on the machine to be driven. 

These motors are intended for direct 
connection to machine tools where the 
speed of rotation can be at the speed of 
the motor. Rating, 110 to 550 volts, A. C. 
polyphase, 60, 50 and 25 cycles. Horse- 


powers, 3%, %, %, 1,1% 


in con- 


and 2. 


Tapping and Screw Inserting Machine 


Globe Tapping Machine Co., 751 Central 
Ave., Bridgeport, Conn. High production 
automatic tapping and screw inserting ma- 
chine, horizontal design, for light drilling, 
tapping, threading, screw inserting, burr- 
ing and other operations, the operator only 


placing the parts into the dial ring, all 
other functions being automatic including 
the ejection. An automatic lubrication 
pump supplies all machine bearings. Drive 
1f the machine itself is provided by a 
1,200 r.p.m. motor, 1 h.p., mounted on an 
adjustable tilting plate in the base and 
ontrolled by push button switch. Every 
peration is visible and easily adjusted 
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Units can be placed in the vertical or 
other angles. Uniform parts can be hop- 
per fed to the dial ring. 

The machine shown is tooled up for 
tapping, hopper feeding and _ inserting 
screws, upsetting the screw thread to pre- 
vent loss of screw, backing out the screw 
and automatically ejecting electrical con- 
tact blades at a rate of 80 pieces per min. 
Only completed parts with the screw in 
them are ejected 


Combination A-C-L Magnetic Starter 


Electric Controller & Mfg. Co., 2700 E. 
79th St., Cleveland, Ohio. Oil-immersed. 
across-the-line, combination magnetic 
starter, Type No. 1. 

ZOS, for motors up 

to 15 hp., 220 volts, 

and 30 hp., 440-550 

volts, contains un 

fused or fusible 

safety switch and 

magnetic starter with 

overload relays and 

heavy-duty test jacks 

for meter insert. De- 

signed for severe 
service, but are ex- 
ceptionally small and 
narrow. The safety 
switch is front-oper 
ated and the cover 
swings vertically. 
Safety switches have 
wiping wedge, 
double-break con- 
tacts. All of the in- 
ternal wiring is com- 
plete. 


Totally-Enclosed Fan-Cooled Motor 


Electric & 


Ideal Manufacturing Co., 
Mansfield, Ohio. Totally-enclosed, fan- 
cooled, fully protected motor, the same size 
as the ordinary open type motor of same 
rating. Made in all ratings from 1 to 200 
hp., as squirrel cage induction motors, with 
1, 2, 3 or 4 speeds, also as across-the-line- 
start motors up to 200 hp. Available also 
for power factor correction, as 100 per 
cent or 80 per cent leading power-factor 
induction motors, in all sizes. 


Especially suitable for use in steel mills, 
metal working plants, foundries, packing 
plants, grain elevators, flour and feed mills, 
chemical plants, laundries, etc. The con- 
struction employs two shells; the inner 
shell is dust tight, enclosing windings and 


rotor, tight sealing being obtained by ma- 
chined metal-to-metal stationary joints 
with long close fits without running seals. 
A fan mounted outside this shell forces a 
blast of air between the inner and the 
outer shells. 


Oil Burner Control Unit 


Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. Primary control unit 
for oil burners, combining the advantages 
of a protectostat and a protectorelay as 


made in one compact wnit and built in two 
types, suitable for mounting either upon 
the burner or upon the fire door. When 
mounted upon or built into the burner, all 
adjustments can be made at the burner fac- 
tory. 

This control unit will provide immediate 
breaking of the safety circuit upon the ap- 
pearance of flame, since it operates from 
radiant heat. However, it will maintain 
ignition for an adjustable and predeter- 
mined time beyond the appearance of flame, 
to insure permanent and proper fire. Upon 
a flame failure it will shut the burner down 
at once but after a predetermined period, 
which is adjustable, it will cause the burner 
to recycle and if, upon this recycling, the 
burner still does not start properly, it will 
go on safety and must then be manually 
reset with a push button. 


Guardian Electric Mfg. Co.; 1526 West 
Adams St., Chicago, Ill. Relay designed 
to break four single-pole, double-throw 
circuits in air and two single-pole, double- 


throw vacuum mercury contact switches, 
a compact control unit for reversing pro- 
jector motors and associated apparatus. 
Note: This manufacturer has recently es- 
tablished a special engineering department 
to cooperate in the solution of relay design 
and application problems and makes all 
types of electrical relays for A. C. and 
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How to Use the Table 


Having selected your motor type, say Split Phase, find the cor- 
responding number in the key at the head of the next page. It is 2. 
Every manufacturer in the table, who has a 2 or a column of 2’s to the 
right of his name, makes split-phase motors. To find the forms he 
makes, see what letters in the right-hand column line up with 2’s. The 
key tells the form indicated by A, B, C, etc. Bearings specification are 
listed under each manufacturer's name, for each type of motor he makes. 





Advance Electric Co............++ 1 






































3 8 10 11 12 13 B 
6315 Maple Ave., St. Louis, Mo.... 1 3 8 10 1112 13 C 
Ball B. on 1, 3, 8, 10, 11, 12, 13.. 1 3 8 10 11 12 13 D 
Bronze B. on 1, 3, 8, 10, 11, 12, 13 1 3 8 10 11 12 13 F 
NO Se a ee l 8 9 10 12,13 A 
Milwaukee, Wis. ........ iosweave. 8 9 10 12 13 B 
ye A Serer 1 8 9 10 is 12°¢ 
OE le eee 1 8 9 10 12 13 D 
NE Te WE DN oon ci cesdexaainn 1 8 9 10 12 13 E 
sf ta 1 8 9 10 123.13 ¥ 
Allis-Chalmers Mfg. Co........... 10 1213 A 
PONMEE FUNG. oc cccciesccccsacic 12 B 
Ball eS | St ae | re 31.42 138.2 
ming B.on 10, 11, 12, 13... 660< 10 12 13 D 
10 12 E 

ile ce 
Apex Elec'l Mfg. Co.........0.0- 2 4 po B 
Cleveland, Ohio ......... ioe wae 7 9 Cc 

eS Un SS eee 12 64 7-9 D 

Bronze B. on 1, 2, 4, 9.....00. 12 4 7 9 E 

wee, B. ob By BS. Siccccvccce 
Armor Electric Mfg. Co........0:: 8 10 12 B 
1020 Holland, ie Pa i 8 10 12 C 

ee we. Oe OG, 82. ccc cc ccccc es 8 10 12 D 

Roll. B. on 8, io, Eaawakceaen sey 8 10 12 E 

mane On B, 20, 32... ocncc sive 8 10 12 F 
Baldor Electric Co. ........ a ahi B23 6 89 12 13 B 
4351 Duncan Ave., St. Louis, Mo.. 1 2 3 6 8 9 13 33°C 

mae oe 6. 2S 6 32 393.... £23 6 8 9 12 13 D 

Bronze B. on 1, 2, 3, 6, 12, 13.. 3 8 9 12 13 E 

523 6 8 9 12 13 F 

Barber-Colman Co. ...........-- 6 A 
MEMO EU 63 cane scbaadewagse 6 B 
Oil-less B. on 6 ...........000-. 6 C 
6 E 

6 F 

Black & Decker Elec. Co. ........ 4 A 
RS ID 5s» aco bia Sis Siew ais dss 12 4 6 89 B 

Ball B. on Rb Ws. Pan shad 64ecieben< 12 4 6 89 c 

Bronze B. on 1, 5 ox ichmaeaew 12 45 6 8 9 D 

Oise Bion 1, 2, 4; 6, 9.cs.. cos. 456 89 E 

12 456 8 9 F 
Bodine Electric Co. ............0- 12 456 89 A 
2268 W. Ohio, Chicago ........... 2 456 8&9 B 

Ball B. on 1, 2, 4, 5, 6, 8, >. eae Te 456 8 9 c 

Bronze B. on 1, 2, 4, 5, 6, 8, . 12 456 89 F 
Brown-Brockmeyer Co. ..........- 3 1213 A 
938 Overlook, Dayton, Ohio ...... 3 12 13 B 

123 4 lt 3s 

3 12 13 D 

3 12 13 E 

3 1292.43 

Burke Electric Co. ...........0e. se 10 1112 13 A 
12th & Cranberry, Erie, Pa. ...... 1 3 4 8910111213 B 

Ball B. on 9, 10, 11, 12, 13.... 1 3 4 So 26:13 32:13.% 

Bronze a ae Se ee | eee 1 3 8910111213 D 

Bab’t B. on 8, 9, 10. 11, 12, 13.. 1 3 89 10 111213 E 
ari iilinlatancinceeetiliadaiadeictaninitiesa Cais anced tic nia 
eat SE: MAS ic Stionmainh ames es 4 Cc 

afayette, Toledo, Ohio ...... 

ONE SB ice ec : - 
Century TMlestric Co... sccicccies cc 12-3 39 1012 12°13 A 
1806 Pine, St. Louis, Mo. ......... 23 78910111213 B 

ear © ‘on 1, 2, 3, 8 9, 10, 3:22 &23 739 10:17 12 13: C 

2:0 ahi oak ee hls Mba sa 6A bho 23 8910111213 D 

on ce Ns 56 UV els ew bawincs 3 8910111213 E 

123 78910111213 F 

Ring B. on 3, 8, 9, 10, 12, 13.... 

We? Os Na 6 ve winds hen casi 
Comtapentel met, (OA. vc.0080kseees 8 9 10 12 13 A 
323 Ferry, Newark, N. J. ......¢- 8 9 10 12 13 B 

Rall B: on: 6.9, 10, 12, 18.4.5: 8 9 10 12 13 C 

8 9 10 12 13 D 

8 9 10 12 13 & 

8 9 10 12 13 F 

Crocker-Wheeler Elec. Mfg. Co., ... 1 8 9 10 1213 A 
Mumome. We Uy. cisdkawesconseatuce 1 8 9 10 12 13 B 
ee Oe, IR so cules ca calene exes 1 89 10 11 12 13 C 
ees Th Me as eke cee sak nunet 1 8 9 10 12 13 D 

1 8 9 10 12 13 E 

1 8 910111213 F 

ee Ee rrr a B 
379 Lyell Ave., Rochester, N. Y. .. 4 6 & 
Ler eh Th. OR Gs 0. nctnes sine 4 D 
eS eee o<oseees 4 6 E 

4 6 yg 

Delco Products Corp., ........200- 3 1213 A 

SE ER rere cee Miao 6 8 9 1213 C 

Bronze B. on 1, 2, 8, 9, 12, 13 D 

Wick Bon 12,3, 6, & 8 Mavis E 

oe ES Se eee 2 F 
Dennison Eng’g Co.,......eeee. Soa 10 12 A 
Delaware, Ohio .........+. ris ua’ 

ee OOO, BE ies ss sae canee 


Where to Get 


A complete table of manufac- 
turers of all types, sizes and 
forms of motors and the bear- 


ings they provide 

















Diehl Mig. CO., arccccvcees ecceee 1234 6 8 9 12 13 B 
Elizabethport, N. J. ..cccccesceces 5234 G72 12 13 C 
Ball B. on 1, 2, 3, 4, 6, 7, 8, 10, 123 4 6789 10 12 13 D 
Es BO acceueunducaveeeese bas 8 9 12 13 E 
men. B. Om 3, By Dy 3B. Seiccows 7234 6 8 9 12 13 ¥F 
Riese B..on i, 3, 6, 8 32, Wena 
Waste B. on 1, 2, 3, 4, 6, 7, 8, 9, 
TZ, BS seccacesscecssscsceces 
Wick B. on 4, 6 cccccccccccccece 
DONTE LO. £5606 ddnewsesecceses 4 A 
25 16th St., Racine, RES. io sneak kan 4 B 
Bab’t Sleeve & Self-Align. B. on 4 4 ce 
a eS Se 4 E 
4 F 
Electric Machinery Mfg. Co., .... 11 B 
1331 Tyler, Minneapolis, Minn..... 11 . 
11 ) 
11 E 
11 F 
Electric Motor Corp., ........cee- 4 6 9 B 
401 Lake Ave., Racine, Wis. ...--. 4 6 u . 
Wick B. om 4 ccccccccccccccece 4 6 9 E 
ele OE Wis ckkc tc seeedwcwans 4 6 9 F 
Semi-Oil-less on 4.....cccccccee 
Electric Products Co., .....cccccece § 9 10 11 12 13 B 
1725 Clarkstone Rd., Cleveland, Ohio 8910111213 C 
ets TO Bilin c ker acsccecesess 8910111213 D 
Bromee Ti.. Of Oiisc.ccececccccoes 8 910 11 12 13 F 
a aE | eee 
Electric Specialty Co., .......e00% P2324 54 8 9 A 
221 South St., Stamford, Conn. .... 12345 6 Ss 9 16 11 12 3 3 
MAT) DB. OM Bllcacccccessevectevs 123456 $9 30 31 13 33 C 
i.e a. eo Serre 1.23 .4.5°5 8 9 10111213 D 
Waste B. on 1, 2, 3, 4, 5, 6,8,9. 12345 6 8910111213 E 
[2346 89 10 11 12 13 F 
Electro Dynamic Co., .....ccccces 10 1213 A 
BaVORGS, The J. doecss sc ccvsousece 8 9 10 12 13 B 
Ball B. on 9, BG. 32. 83 sccuccss 8 9 10 12 33° ¢ 
Roll. B. on 10, BB, ES vcacvccccss 9 10 12 13 D 
Bronze B..0n 13 ....ccesceccces 10 1213 E 
9 10 12 13 F 
IOS Ce dhedecoscaussucccesens 10 11 12 13 B 
Rideway, FA. cescccecse ecccccceces 10 11 12 13 C 
SUAS Oey OR OR idsiccdiidcsenscoeus 10 11 12 D 
SL eer ic 10 11 12 E 
Emerson Elec. Mfg. Co., ....-.-+- 2 6 89 A 
2018 Washington Ave., St. Louis,.. 23456 89 B 
Bronze B. on 1, 2, 3, 4, 55 6 123456 89 1213 C 
B,D, Be BS ccvccccesctecesces 123456 8 9 D 
Ball 3B: a0. 2. 2, 6, 8. 9.2, 2o<: 23456 8 9 12 13 F 
Fairbanks-Morse & Co., ....ssee+% 1 3 8910111213 A 
900 S. Wabash, Chicago, Ill........ 1 3 8910111213 B 
OU A so ccwcescvsdedneust 1 3 8 9 10 233: < 
Bie EO Bi obi voce sa evne ee 1 3 8 9 10 12 13 D 
1 3 8 9 10 12 13 E 
1 3 8 9 10 12 13 F 
Fidetity Elet. Co. ccsvccsecoccs ea is 8 
331 N. Arch, Lancaster, Pa. . 1234 10 mw 33% 
Ball B. on 1, 2, 3, 4, 10, 12, 13.. 123 D 
Waste B. on 1, 2, 3, 4, 10, 12, 131234 10 12 13 F 
Wick B. on 1, 2, . 4, 10, 12, 13 
Franklin Transformer Mfg. Co., .... 1 6 B 
607 22nd Ave., Minneapolis, Minn... 1 6 - 
Deonne Ti. GR: Be Bae 60 énsc seeue 6 D 
Oil-less B. on 6...ccrcece oovenee 6 E 
1 6 F 
General oe its 265 saseaee® 3 78910111213 A 
Schenectady, N.Y. ...cccccesscese L234 6 8910111213 B 
Ball. B. on: 1; 2, 3, 4, 6. 7,8.7 1234 €7 839 WH wis C 
SE, Ee. wdeeckeccrccesweevsess ° 10 11 12 13 D 
Bronze B. on 1, 2, 3, 4, 6, 7... 3 8910111213 E 
Ring B. on 8, 10, 11, 12, 13.... 333 4 678910111213 F 
Waste B. on 1, 2, 3, 4, 6, Zeeee 
Wee 2s, GR Be av cscsavesceves 
Bab’t B. on 8, 10, 11, 12, 13.... 
OS Si i 4 6 G 
New Haven, Comm......cccccocce 4 6 D 
4 6 E 
J 6 F 
Hamilton Beach Mfg. Co., ....... 4 13 B 
eS Seer os 4 i ¢ 
SE EIEN . a.» 0.0/0. 0'b.5 004 0608 5-0 4 13 E 
Te i Ps anita kace ec auee 4 13 F 
Hansen Mig. Co., ....-ceeeee cece 5 A 
Prete, TOG. -cscscevesss Cedwhee 
et BO: 5 asa, casguceeees ° 
Holtzer-Cabot Elec. Co., ......++:. Te ¥. 5 8 9 B 
125 Amory, Boston, Mass. ....... ta? 5 8 9 F 
ig SE a ea ee eee 
Welle DB. o@ 2, 3:35 5; Be Pine xd 


Note—If, after selecting the proper Motor in this table, 
you need further information, send us your problem. 
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3 B ec. Motors, Inc., ...... 1 2 $9 10 A 
.-<€ OS 3 a ae 1 2 3 9 10 B 
3D pen EB. om i, 2, 3 6 DH 3G 32.. 23 10 ( 
3 E Bronze B. on 1, 2, 3, 8, 9, 10, 12. | 3 10 D 
3 F Ring B. on 2, 3, 8, 9, 10, 12.... 23 10 E 
| Ce ae ae oe 12 3 10 F 
deni Elec. & Mile. Coir, ocvciceces 1 10 13 A 
Re, SUED oct decsaaddnsckes ] 10 13 B 
Ball B. on 1, 8, 9, 10, 11, 12, 13.. ] 10 11 13 ¢ 
A neon. BD. 6 1, & F, 26> BSe tae ees 1 10 ll 13 D 
B Bronze B. on 1, 8, 9, 10,11, 12,13 1 10 13 E 
¢ Ring B. on 1, 8, 9, 10, 11, 12, 13.. 1 10 11 13 F 
E Bab’t B. on 1, 8, 9, 10, 11, 12, 13 
F enpetial Bisctrié Co... cecccececvas ] A 
B 6400 Ira, Akron, Ohio .........<- 10 12 B 
Cc Ball B. on 1, 2, 8, 9, 10, 12, 13.. 2 10 12 13 ( 
D Bronze B. on 1, 2, 8. 9, 26...22,; 33 2 10 12 13 D 
E mom. BD. of 30, 12) 25scizcssdaces _ ¢ . 
2 10 213 F 
F : a 
— James BRIG. Coe). kc céceececdevcece 12345 12 A 
B 556 W. Monroe, Chicago ......... 223 12 ( 
c Ball B. on 1, 2, 3, 5, 8, 9, 12, 13 ; D 
E mronse B. os .1, 2, 3, 5, 8, 9.55 12S 5 E 
F Ring B. on 13 .... wescesee 123 5 12 w 
ION Gt RRNOURS heac Kies onaecawe 4 A 
3 B RONG IE, Os. bn<65 0 000.0000 eouee 4 6 ( 
13 C Ball B. on 4, 9 .. 
13 D Bronze B. on 4, 9 
13 F Oil-less B. on 4, 6, 9 Po oat 
- Rabie. Wier C6, ics sccscces 13 A 
3 R 2011 Hastings, Chicago ..... : 2 13 . 
13 C 10 1213 F 
3 > Pe Be =» arr laa 1213 A 
3 F RE) sec dks <achsehaeae 5 723 . 12 13 B 
M Dall BD. on 1, 2% 8, 6. 9, 13.... 123 5 12 13 C 
13 A Bronze B. on 1, 2, 3, 8, 9, 13... 123 12 33.3 
13 B Waste B. on 1, 2, 3, 8 9, 13 
2: <& Tina Blech : : D a 
mmeoin Electric CO... cccccvcccses f l A 
13 D Coit Ave., Cleveland, Ohio ..... 8 10 B 
13 E : an © 10 Oo 8 10 "y 
3 F Ball } n 8, 10, 12 
3 5 Say: 0 By I, Wien resnscate $ 10 D 
13 8 0 E 
i & 8 10 F 
: Marathon Elec. Mfg. Corp., .. i293 8 9 B 
: 32 Island, W ausau, Wis. oes peek, cee 78 Cc 
A Ben teen). 2. 5 9K Sects. 23 789 F 
B tronze B. on 7 , i Ie |. net _ — : 
3 Marble-Card Elec. Co., .....-.+++s i $910 i243 A 
3 F Gladstone, Mich. ....... : * 1 8 9 10 12 13 B 
1 Ball B. on 2, 8, 9, 10, 12, 13 1 8 9 1o 12 13 C 
13 A 1 8 0 2 : 
13 B 1 8 9 10 12 13 F 
13 ¢ Dene ee Ce caocdkuesaceee cet 23 6 8 9 1213 A 
13 D 100 Davis Ave., Dayton, Ohio ... 1 2 3 8 9 1213 B 
13 E Ge Me Oi WR OE vndcceaccccses. BED 6 89 12 13 ¢ 
13 F Bronze B. on 2, 3, 6, 8, 9........ 1 : ; 8 9 12 “ D 
13 B 2 3 8 9 213 E 
3 ¢ 23 8 9 12 13 F_ 
D Ohio Electric Mfg. Co. 7 ee A 
13 F 5904 Maurice Ave., Cleveland, Ohio 12 5 6 B 
Ball B. on 1, 2, > We. Wada ahha’ oee 12 5 6 ( 
B Bronze B. on 1, 5, 6, 8, 9 12 : 6 p 
. 12 6 3 
D 12 5 6 F 
E Peerless Electric C: ed a 3 13 A 
F_ 2100 W. Market, Warren. Ohio 123456 12 13 B 
13 A pan BB. on 3, 3, 3. 3, D 22, 13... 1 aa 4.36 a is ¢ 
13 B Waste B. on 1. 2, 3, 4, 5, 6, 8, 9 2m 12 13 D 
3 C Ring B. on 12. 13 2 : 12 7 ; 
/13 D oil Me aitaiasllh ti Tsien ems 
13 E Redmond Co., ‘A. G., 6 A 
13 F Flint, Mich. ... asi acbibek 4 6 B 
Oil-less B. on 4, ‘ 6 5 
4 6 E 
C Reliance Elec. & Engrg. Co., . 10 12 A 
4 1042 Ivanhoe Road, Cleveland, Ohio i : _ 
ie Ball B. on 10, 12, 13 2 
ze Roll. B. on 10, 12, 13 12 D 
13 B Ring B. on 10, 12, 13 12 E 
13 C Waste B. on 10, 12, 13 weeee 12 y 
13 E Reynolds Electric Co., ...cccccccee 12 5 A 
13 F 2650 W. Congress, Chicago ...... 12 5 Cc 
A : Bronze B. on 1, 8, 9 .........:- 12 5 F 
mounmes & Myers, Ine. occ sicccecs l 3 4 6 12 A 
1345 Lagonda Ave., Springfield, Ohio 1 P 3 : oe z 
B pan B. om i, 2, 5, 4, 7, 12, 18-4 12394 6 2 
F Bronze B. on 1, 2, 3, 4, 6, 7, 12, 13 1 12 > 
nt Te GO Bes BP teen cvevasaass 
Waste B. on 1, 2, 3, 4, 6, 7, 12,13 1234 6 12 13 F 
Wick B. on 6 aide ciated 


Note—If, after selecting the proper Motor in this table, 
you need further information, send us your problem. 


Type and Size 


—Frac. to 2 hp.— 7 Clutch 

1 Condenser 8 Polyphase 

2 Split Phase 9 Direct Current 

3 Repulsion Induc- —Over 2 hp.— 
tion 10 Wound Rotor 

4 Universal 11 Synchronous 

5 Synchronous 12 Squirrel Cage 

6 Shaded Pole 13 Direct Current 


KEY 


A Speed Reducer 


B Totally Enclosed 
C Semi-Enclosed 
D Splash Proof 

E Fan Cooled 





Shepard-Niles Crane & Hoist Corp., 
Montour Falls, N. Y. .........:. 
Bronze B. on 8, 9, 10, 12, 13... 


Signal Electric Mfg. Co., 
Menominee, Mich. 


mv 
— 
ww 


— 





Silent Hoist, Winch & Crane Co.,.. 
770 Henry, Brooklyn, N. Y. 
Ball B. on alf....a.. 
Bronze B. on all 
Ring B. on all 


Smith Mfg. Co., F. A., 
PN Ea ceeds nadicabaced 
Oil-less B. on 6 


Pl amOQw>! wp 
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Star Electric Motor Co., 
Bloomfield, ts watenebnahede.duae 
Ball B. on 2, 3, 8, 10, 12, 13.. 
Waste 3. on 2 
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Sterling Elec. Motors, Inc., 
Telegraph Road, Los Angeles 
Ball B. on 10, 11, 12 


we ae ore 
443 State, Binghamton, N. Y. 
Ball B. on 9, 13.. 
Sleeve B. on 9, 13. 


Sturtevant, B. F., 
Hyde Park, Maes. ......... ‘ 
Bronze B. on 1, 2, 4, 6 10, 12, 13 
Ball B. on 1, 2, 4, 6, 10, 12, 13 


Sunlight Elec. Mig. Co., a 

330 Dana Ave.. Warren, Ohio 
ee We OO OR jeavedivcca 
Bronze B. on 1, 2, 7 


United Electrical Mfg. Co., 
Adrian, Mich. ........ 


Bronze B. on ae 4, 6, 9 


U. S. Electrical Mie. Co., ....05.. 
200 W. Slauson Blvd., Los Angeles 
Ball B. on 1, 8, 10, 12.. ‘ 


’ 





Wagner Electric Corp., ........... 
6400 Plymouth Ave., St. Louis, Mo.. 
Ball B. on 1, 2, 3, 6, 8, 9, 10, 11, 12 
Ring B. on 10, il, 12 & all over 
Sti atiheddbanecuse 
Wik B. on 1,23, 6,8 9 
Walter Electric Mfg. Co.... 
215 Cumberland, Norfolk, Va. 
Ball B. on 12... 
Roll. B on 12 


Watson-Flagg Machine Co., 
Paterson, N. J. 


Wesche Elec. Co., B. A., ... 

1622 Vine, Cincinnati, inks <- 
i 2 a> Se ee RR: A ee 
Bronze B. on 3, 10, 12, 13... 


Westinghouse Elec. & Mfg. Co. 
Bust Freee, FE. .cccccss 
ea oo oo 4&8 & 7 & 
Se es weds aha : 
Roll. B. in 3, 10, 11, 1 knee 
Bronze B. on 1, 2, 3, 4, 5, 6, 7, 
a Se Sek Bie Ee BBacccedhscone 
Ring B. on 10, 11, 12, 13.. 
Bab’t B. on 3, 10, 11, 12, 
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wwwwww 
bat bt ted et bent et 
at et bet pet bt et 


NNN dN Dd 


OWS 





an 


KA 






SNNN 


papas 
>| ate! em 


~ 


Co 0 co Oo CO 


et eh et et 


NNNNNN 
Seo”: 


ty HS do 
ts Ge & We 
nun 
co 00 0 GO 
leo 
a bad path Ont Od On 


NN ty NN td 


sn 
oo 


Pl mmo w> | aH OOW> 


tf et tt tet et 


Ni NNWNNNh 


oo 
~ 
w 


ww 
mow 
ee oe 
moO 


wwe 


) 


NN™N 


Mun 
oo 00 CO CO OO 


oooes 
~ 


ht eh et eh et teh het 


NNNNNNI NWN 


AARAAAG 
tte et teh teh et Dh tt 


od Con Cod rd Gn 


6 mt nt bet ht 
tt et et 


w 


ie >| 








Woods Mach. Co., S. A., 
27 Damrell, Boston, Mass. 
Ball B. on 12 


Yates-American Machine Co., ...... 
es Se a heh bde cas coawdens 
Ball B. on 12. Ptcanvewi«a nem audhen 
Zobell Elec. Motor Co., 
94 South Ave., Garwood, N. J 
pa w. om G; 9, 86; 32, Bios cia 
Bronze B. on 8, 9. 10, 12, 13 
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Where to Get 


How to Use the Table 


Having decided whether you need (a) a starter or speed regulator, to operate 
ib) Manually or Automatically on (c) AC or DC find the chosen combination 


among the large headings | to VIII below. 


Under the proper heading will be found the principal forms in which such 


Opposite each number in 
the columns at the right is indicated a manufacturer of that form of starter. 


starters can be obtained, numbered 1, 2, 3, etc. 


Letters indicate sub-forms obtainable. 





A.C. Manual Starters—1. 


1. Push Button (Fract. to 5 hp.) 
2. Primary Resistor (Squirrel Cage) 
3. Secondary Resistor (Slip Ring) 
4. Auto-Transformer 
5. Synchronous Motor 
6. Drum Type 12345 
Allen-Bradley Co., 495 Clinton, Milwaukee, Wis........ 2-3 5 
Allis-Chalmers Mfg. Co., Milwaukee, Wis.......... ef 45 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio : 2 
Condit Electric Mfg. Corp., Hyde Park, Boston, Mass. . 1 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee. 1 2 3 4 5 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles... 1 4 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland 2.8 4 5 
Electric Machinery Co., Minneapolis...........--+++-++- 5 
General Electric Co., Schenectady, N. Y........ ane 13 3 4:3 
Monitor Controller Co., 51 S. Gay, Baltimore, Md..... 1 7 
Roller-Smith Co., 233 Broadway, New York, N. Y... 45 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill..... i 
Square D Company, 710 S. Third, Milwaukee, Wis 4% 4 
Struthers Dunn, Inc., 138 N. Juniper, Phila........... 1 
Trumbull Electric Mfg. Co., Plainville, Conn.........-- 1 
Ward Leonard Electric Co., Mount Vernon, N. Mies ace 2 3 . 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa.... 1 2 3 4 5 
A.C. Manual Speed Regulators—Il. 
1. Capacitor 
2. Secondary Resistor (Slip Ring) 
(a) Face Plate (b) Drum 
3. Multi-speed Drum 
Numeral in column indicates (a) and (b). Tz 
Allen-Bradley Co., 495 Clinton, Milwaukee, Wis............ 2 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio neces 2 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis... 1 2 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles, Cal. . 2 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio. 1 2 
General Electric Co., Schenectady, N. Y....... oc eters ecccese 1 2 
National Electric Contro'ler Co.. 5315 Ravenswood Ave., ¢ hicago, Ill. 1 2 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill..............- 2 
Square D Company, 710 S. Third, Milwaukee, Wis...........+-- 2 
Ward Leonard Electric Co., Mount Vernon, N. Y...........++-- la 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa 1 2 
A.C. Semi-Automatic Starters—III. 
1. Single Phase 
2. Squirrel Cage 
3. Slip Ring 
4. Synchronous V2 
Allen-Bradley Co., 495 Clinton, Milwaukee, Wis.............. 23 
Allis-Chalmers Mfg. Co., Milwaukee, Wis....... : 23 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio...... 23 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis i -2-3 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles. Cal.. 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland Ohio. 1 2 3 
Electric Machinery Mfg. Co., 14th Ave. N. E., Minneapolis... 
General Flectric Co., Schenectady, N. Y..........2esceeeeees 23 
Monitor Controller Co., 51 S. Gay, Baltimore. Md 12 3 
Roller-Smith Co., 233 Broadway. New York, N. Y. “2s 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ................ 1 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa 1 3 
A.C. Automatic Starters—IV. 
1. Across-the-Line—(a) Single Phase (b) Squirrel 
Cage (c) Slip Ring (d) Syn- 
chronous 
2. Resistance—(a) Single Phase (b) Squirrel Cage 
(c) Slip Ring (d) Synchro- 
nous 
3. Auto-Transformer—(a) Squirrel Cage (b) Syn- 
chronous 
Numeral in column indicates (a), (b), (c) and (d) eat 
Allen-Bradley Co., 495 Clinton, Milwaukee, Wis.............. 1. 2 
Allis-Chalmers Mfg. Co.. Milwaukee, Wis...............006- bed 
Automatic Switch Co., 154 Grand, New York, N. Y........... ab 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio...... 2 
Condit Electric Mfg. Corv., Hyde Park. Boston, Mass......... bed 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 1 2 
Diamond FElecl. Mfg. Co., 1320 E. 16th St., Los Angeles. Cal.. 1 bd 
Flectric Controller & Mfg. Co., 2700 E. 79th St., Cleveland. Ohio. 1 2 
Electric Machinery Mfg. Co., 14th Ave. N. E., Minneapolis.... d d 
General Electric Co., Schenectady. N. Y... ob we Oe wit 1 2 
Leland Flectric Co., Dayton, Ohio.............cccceccccvees 1 
Te Se: CAs CEE, eco cdc eases Mawr ened cowenss cnent b b 
Monitor Controller Co.. 51 S. Gay. Baltimore. Md............ 1 2 
Roller-Smith Co., 233 Broadway, New York, N. Y............ be be 
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Rowan Controller Co., 306 N. Holliday, Baltimore, Md 


1 
Safety Regulator Co., 3668 Union Pac. Ave., Los Angeles, Cal... ab 


Square D Company, 710 S. Third. Milwaukee, Wis........... 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ..............2. 
Trumbull Electric Mfg. Co., Plainville, Conn................ 
Ward Leonard Electric Co., Mount Vernon, N. Y............ 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa 


A.C. Automatic Speed Regulators—V. 


1. Multi-Speed 
(a) Across-the-line (b) Resistance 
2. Secondary Resistor (Slip Ring) 


Numeral in column indicates both (a) and (b) 
Allen-Bradley Co., 495 Clinton, Milwaukee, Wis...............6. 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, 
Diamond Elecl. Mfg. Co., 1329 E. 16th St., 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio 
General Electric Company, Schenectady, N. Y 
Monitor Controller Co.. 51 S. Gay, Baltimore, Md........... 
Square D Company, 710 S. Third, Milwaukee, Wis 
Ward Leonard Electric Co., Mount Vernon, N. Y.. 
Westinghouse Elec. & Mfg. Co., East 


D.C. Manual Starters—VI. 


1. Push Button (Fract. to 5 hp.) 

2. Face Plate 

3. Drum, Reversing 

4. Drum, Non-reversing 
Allen-Bradley Co., 495 Clinton, Milwaukee, Wis............. 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio..... 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio 
General Electric Company, Schenectady, N. Y...............- 
Monitor Controller Co., 51 S. Gay, Baltimore, Md............ 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md 
Schaefer Bros. Co., 1059 W. 11th St.. Chicago, Ill........... 
Square D Company, 710 S. Third, Milwaukee, Wis. ........ 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ..............00. 
Trumbull Electric Mfg. Co., Plainville, Conn................ 
Ward Leonard Electric Co., Mount Vernon, N. Y............ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa......... 


D.C. Manual Speed Regulators—VII. 
1. Rheostat (Fract. hp.) 

2. Treadle Operated 

3. Face Plate 

4 


Pittsburgh, Pa 


(Armature, Field or Both) 
. Drum 
5. Machine Tool 


Allen-Bradley Co., 495 Clinton, Milwaukee, Wis.......... 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio... 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland. 1 
General Electric Company, Schenectady, N. Y............. 

Monitor Controller Co., 51 S. Gay, Baltimore, Md........ 

National Electric Controller Co., 5315 Ravenswood Ave., 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md..... 

Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill......... 1 
Ward Leonard Electric Co., Mount Vernon, N. Y......... 1 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


D.C. Automatic Starters—VIII. 
Across-the-Line 
Counter E.M.F. 
Time Limit 
Speed Change 
. Reversing 
Remote Control 
Machine Tool 2 
Allen-Bradley Co., 495 Clinton, Milwaukee, Wis...... 1 
Automatic Switch Co., 154 Grand, New York, N. Y.. 1 
Clark Controller Co., 1146 E. 52, Cleveland 
Cutler-Hammer, Inc., 12th and St. Paul 
waukee 
Diamond Flecl. Mfg. Co., 1320 E. 16th St., Los Angeles 1 
Electric Contreller & Mfg. Co., 2700 E. 79th St., 
CONN: MINS nao Gre kao ements oo nate dawn grey 
General Electric Company, Schenectady, cae ty oe 
Monitor Controller Co.. 51 S. Gay. Baltimore. Md.... 
Roller-Smith Co., 233 Broadway, New York, N. Y..... 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md. 
Square D Company, 710 S. Third, Milwankee, Wis... 
Struthers Dunn, Inc., 138 N. Tuniper, Phila. 
Trumbull Electric Mfg. Co., Plainville, Conn........ 
Ward Leonard Electric Co.. Mount Vernon, N. Y.... 1 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa... 1 
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Operating Details of 


CODE 


Over 700 manufacturers unanimously 
accept recommended grouping of prod- 
ucts sections and procedure for prepar- 
ing supplemental codes — Important 
labor resolution adopted—Recommen- 
dations for code modifications. 


HE annual meeting of NEMA, 
at the Hotel Cleveland, Cleve- 
land, Ohio, September 25th to 
28th, held the greatest significance 
for the industry, perhaps, of any in 
the history of the Association. 
in addition to the 
officers 


For 
election of the 
Board of Governors, 
who must bear the burden of seeing 
the electrical manufacturers of the 
United States through the period of 
operation under the Code, the group- 
ing of some eighty Sections (or 
Product Classifications) into a much 
lesser number and the setting up of 
the Supervising Agencies in each 
group were up for decisive action. 
A Proposed General Supplemental 
Code was to be presented and Sec- 
tion Supplemental Code Procedure 
outlined. 


and 


The opening session was attended 
by about five hundred members and 
non-members. 

In President Tritle’s address he 
extended his thanks to the Board of 
Governors, to Manager A. W. 
Berresford and his staff and to the 
members of the Association for their 
earnest and effective labors to pro- 
duce a workable Code and to put it 
in operation. He expressed the opin- 
ion that the principle of the N.R.A. 
is permanent, since it is necessary to 
the stabilization of our national life. 
He pointed out that the more suc- 
cessfully industry regulated itself 
the less Governmental interference 
would there be—but that Govern- 
ment supervision would remain. 
Credit must be given to the Presi- 
dent and the N.R.A. for putting two 
to three million people back to work 
in so short a time, for a tremendous 


* The complete statement is on file at the offices 
f Electrical Manufacturing for the information 
f readers. 


Electrical Manufacturing, October, 1933 





increase in the national purchasing 
power and for the public works pro- 
gram and the other great economic 
measures, which have come to sub- 
stitute hope for despair. 

He went on to state that labor’s at- 
titude would vitally affect the success 
of all these measures. It can and 
will produce either prosperity or 
chaotic conditions. Capital and 
labor must work hand in hand. 

The industry, he said, has not been 
credited with all it has actually done 
to take care of the unfortunates, who 
were out of work, by rotating labor 
and by using its resources to better 
their condition. Labor has_ been 
treated better than the white collar 
workers. Manufacturers have now 
a three-fold duty: 

(1) To stockholders, who are en- 
titled to a return on their money; 

(2) To employees, who must be 
taken care of, and 

(3) To the country. 

The NEMA Code, he continued, 
was acknowledged to be one of the 
best submitted, but it is of benefit to 
electrical manufacturers only if con- 
scientiously followed. 

He ended by urging the industry 
to give its fullest support to the 
President of the United States. 

Mr. Berresford then announced 
that, by a change in the former pro- 
cedure, the Nominating Committee 
presented a Board of Governors of 
sixteen named by general Sectional 
selection, instead of ten as hereto- 
Ten members would serve for 
three, three for two and three for 
one-year The nominees 


fore. 


terms. 
were: 

For Three Years 

Wylie Brown, 


per Co. 
W. D. Kyle, Pres., Zinc Material Co. 


Pres., Phelps Dodge Cop- 















Worked Out at 
Cleveland Meeting 


R. H. Goodwillie, Treas., Otis Elevator Co. 

F. C. Hodkinson, Vice-pres., American Circular 
Loom Co. 

F. C. Jones, Pres., Okonite Co. 

G. W. Mason, Pres., Kelvinator Corp. 

F. A. Merrick, Pres., Westinghouse E. & M. 
Cc 


0. 

D. G. Phelps, Megr., Elect. Dept., Colts 
Patent Firearms Mfg. Co. 

E. O. Shreve, Vice-pres., General Elec. Co. 

J. F. Tritle, Vice-pres., Westinghouse E. & 
M. Co. 


For Two Years 


A. L. Lindemann, A. J. Lindemann & Hover- 
son Co. 


J. R. Cook, Pres., Arrow-Hart & Hegeman 
Elec. Co. 


B. W. Kerr, Railway & Industrial Eng’g Co. 


For One Year 


C. L. Pierce, Jr., Hubbard & Co. 
R. Edwards, Pres., Edwards & Co. 
F. W. Magin, Pres., Square D Co. 


Upon motion, the meeting voted 
to instruct the Secretary to cast a 
ballot for the election of these men 
as the Board of Governors. 

Mr. F. S. Neagle then read the 
“Advanced Statement to Member- 
ships (of NEMA) Covering Pro- 
posed Organization and Operation 
Under the Code for Electrical Man- 
ufacturing Industry.” 

Some of the high spots: 


Introduction 


“It is the desire of N. R. A. that indus- 
try be self-governing and that there be 
Federal control only to such extent as 
will assure that adopted policies and prac- 
tices will promote the general good and 
that the public shall not suffer exploi- 
tation. 

“It is vital to industry and to govern 
ment that organization be perfected which 
will permit such _ self-determination. 
Prompt and understanding answers to the 
multitude of questions which will arise is 
an essential, else operation will be ham- 
pered in destructive degree. Two general 
features must be embodied: (a) Industry 
must retain the maximum of freedom to 
act for itself; (b) Government must have 
at its disposal the facts necessary to as- 
sure that industry’s action is wise and fair. 
* * ¥* * 
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“There is an instinctive and natural 
aversion to the releasing to another of 
the power of decision in matters vital to 
one’s own interest, but such release is 
essential to operation under the N. I. R. A. 
The power will be exercised somewhere 
either by Federal authority after costly de- 
lay, or promptly and efficiently by men 
trained in industry and sympathetic to its 
netic. “FOS SS 

“These considerations have prompted 
the basic oganization suggested for the 
electrical manufacturing industry, namely, 
the grouping of the industry into the min- 
imum possible number of Classifications 
and the provision in each of a Supervisory 
Agency chosen from the industry and en- 
dowed with specified powers to decide the 
questions arising therein. 

“None of the individual data required 
is disclosable to anyone who may be an 
employee of any employer affected by the 
Code. Access may be had to it only by 
order of the Board, only by confidential 
agencies, and only for the purpose of ad- 
ministering and enforcing the provisions 


of the Ce de.” 
Classifications 





“As the basis of operation, NEMA pro- 
poses (Section XI) to assemble in ‘product 
classifications’ groups of manufacturers 
having common interest and common prob- 
lems. There follows a list of such product 


Grouping 


INSTALLATION DEVICES 
Wiring Devices 
Attachment Plugs 
Lamp Receptacles and Sockets 
Snap Switches 
Fuses 
Knife and Enclosed Switch 
Small Air Circuit Breaker 
Panelboard and Distribution Board 
Signalling Apparatus 


DoMESTIC AND COMMERCIAL COOKING, 


HEATING AND Moror-DrivEN APPL1 
ANCES 


REFRIGERATION 
RADIO 
Radio Receiving Tube Section 
ELECTRO- THERAPEUTIC APPLIANCES 
Sun Lamps 
Vapor Lamp Section 
X-Ray and Electro Medical Section 
X-Ray Group 
Electro Medical Group 


INDUSTRIAL APPARATUS 
Electric Welding and Welding Wire 
Industrial Control 
Motor and Generator 
Industrial Heating 
CONSTRUCTION MATERIAL 
Electrical Porcelain 
Insulating Material 
Laminated Phenolic Products 
Manufactured Electrical Mica 
Molded Insulation 
Varnished Fabric and Paper 
Vulcanized Fibre 


ELEectric TRANSPORTATION SECTION 


Trolley Car and Bus Motor and Control 


Group 
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classifications which has had considera- 
tion by the Board, but which is referred 
for comment and suggestion before final 
adoption. It includes certain industry 
branches, the status of which is still un- 
settled, and with which discussion is in 
process, and omits others which may ulti- 
mately be included. It is, however, typical 
and indicates that the number of Classifi- 
cations deemed necessary or desirable will 
approximate twenty. * * * * 


Supervisory Agencies 


“The Supervisory Agencies are the final 
determining decision in those matters as- 
signed to them by the Board under the 
Code. If their decisions are to be ac- 
cepted by the industry and by the Admin- 
istration, it is evident that they must be 
recognized trusted leaders of industry 
thinking, and must give of themselves for 
the industry's interest and without finan- 
cial compensation. * * * * 

“The Board of Governors at its meet- 
ing on August 25 and 26 considered this 
situation and took action as follows: 


“RESOLVED, That Supervisory 
Agencies shall be composed of one or 
more representative men actively en- 
gaged in the electrical manufacturing 
industry and that the expense incurred 
in hiring employees deemed necessary 
to carry on the detailed activities of 


of Sections by Product Classifications 


Electrical Fittings for Trolley Cars and 
Buses Group 
Heavy Traction Group 
Oil and Gas-Electric Locomotive Group 
Gas-Electric Rail Group 
Mining and Industrial Locomotive Group 
Coal Cutters 
Underground Loading Machines 
Overhead Trolley Line Materials Group 
(GENERATION 
Prime Movers Section 
Small Turbine Group 
Diesel Engine Generator Set Group 
Gas-Electric Set Group 
RANSMISSION AND DISTRIBUTION APPA- 
RATUS 
Electric Meter and Measuring Instru- 
ment Section 
High Voltage Insulator 
Switchgear 
Distribution Cutouts 
Large Air Circuit Breaker 
Oil Circuit Breaker 
Power Switchboard 
Power Switching Equipment 
Connectors 
Transformer 
Capacitors 
Pole Line Hardware 
Underground Fiber Conduit 


_LU MINATION 
Commercial Lighting 
Display and Window Lighting 
Industrial Lighting 
Flood Lighting 
Street Lighting 
Reflectors 
Silver Mirrored and Glass 
Prismatic 
Metal 
Porcelain 
Continuous Metal Troughs 








any Supervisory Agency shall be borne 
by the Product Classification or Sec- 
tion affected in addition to the dues 
assessed.” 


Statistics 


“There has been no complaint of leak 
age in the present NEMA Statistical De 
partment. The handling of statistics ha 
been confidential and has in each instanc 
been conducted as prescribed by the mem 
bers directly concerned. The methods em 
ployed differ in detail, dependent on th 
degree of secrecy desired. The plan most 
generally employed involves special col 
ored envelopes carrying company identifi 
cation and plainly marked to prevent open 
ing through error, the holding of thes« 
unopened until all are received, opening 
and immediate reference of the unidentifia 
ble contents to the collating clerks who 
prepare the summaries and destroy or re 
turn the individual sheets as may be spec 
a SS Se 

“Three sets of data are required: As to 
excess hours worked each month by reason 
of emergencies; as to excess hours worked 
each month by reason of peak and sea 
sonal demands; as to pay adjustments 
made to employees receiving more than the 
specified minima. The figures for the 
emergency and pay adjustment will be 
made up for each plant. Those for the 
peak and seasonal excess must specify the 


RouGHING-IN MATERIAL 


Non-Metallic Conduit 

Outlet, Switch Box and Conduit Fit- 
tings 

Surface Raceways 

Rigid Conduit 

Under-floor Duct 


WIRE AND CABLE 


Armored Conductor and Flexible Me 
tallic Conduit 

Non-Metallic Sheathed Cable 

Flexible Cord 

Magnet Wire 

Bare and Weatherproof Wire 

Paper Cable 

Varnished Cambric Cable 

Alloy Wire 

Bare Wire Shapes 

Rod Manufacturing 

Coil 

Automotive 

Asbestos Insulated Power Cable 

Rubber Power Cable 

Rubber Covered Building Wire 


Dry BATTERIES AND FLASH LIGHTS 


Dry Batteries and Flash Lights 
Carbon and Anodes 


SPECIALTIES 


Electronic Tubes 

Small Charging, Ignition and Battery 
Testing Equipment 

Specialty Transformers 

Small Fixed Condensers 


ELectric TooLs 
TELEPHONE MANUFACTURERS 
And others to be determined as 


unmentioned sections declare 
themselves in. 





Electrical Manufacturing, October, 





pr 
per 
the 
of 


she 
not 
det 


em 


sel 


me 
Bo 


pre 
det 
ple 
bee 


lak 
(l 


dis 
try 
wl 
col 
Ca 
rig 
we 
Wi 
er 
wc 
pa 
an 
S10 


m¢ 


00 


Ele 





ittery 


product upon which the extra time is ex- 
pended since the purpose is to determine 
the existence, nature, duration and extent 
of recurrent periods of excess demand.” 
x * * &* 


Price Stabilization 


“The Code goes no further at the mo- 
ment than (Section IX) to forbid selling 
below cost and (Section X) to provide a 
procedure for published lists, departure 
from which resulting in lower price or 
better terms to customers becomes an in- 
fraction of the Code. * * * * 

“Progress has been made in that the 
basic formula is before the Board for ap- 
proval. In some industry branches where 
well-developed costing practice exists, it 
should be possible to make Section IX ef- 
fective at a comparatively early date. In 
others its application will be deferred until 
a specific cost formula is developed.” 
* * o* ok 

Policing 


“The part which the trade association 
shall take in the policing of industry has 
not yet been accurately defined. It is un- 
derstood that the near future will bring 
Administration pronouncement which will 
embody definition in some degree. * * * * 


“At its meeting on August 25 and 26 the 
Board ruled that the name of the com- 
pany registering the complaint should not 
be divulged, that the evidence collected 
should not be seen by any one other than 
the man appointed to collect it and the 
Administration, and that the expense of 
such collection should be charged to the 


Section in which the complaint originated.” 
x * * * 


Supplemental Codes 


“At date of writing, no Administration 
decision has been promulgated covering 
the offering and approval of Codes sup- 
plemental to the basic Code. In the earlier 
stages it had been assumed that these 
might be approved with less rigorous pro- 
cedure than basic Codes. The present 
thought is that approval by the President 
is required and that hearing is indicated in 
the degree necessary to make possible rec- 
ommendation based on the facts. * * * * 

“It is the purpose to continue in exist- 
ence the Code Committee authorized by the 
Association and which negotiated the basic 
Code. To this Committee will be entrusted 
the responsibility of decision, presentation 
and forwarding of any measures which 
affect the entire industry interest.” * * * * 


Unanimity at Second Session 


At the important open meeting of 
Tuesday, Sept. 26, there was an im- 
pressive unanimity of opinion on the 
desirability of accepting the Board of 
Governor’s recommendations on the 
Product Classification Grouping as 
outlined in the preceding paragraphs. 
It was, in fact, adopted without a dis- 
senting voice, after explanation by 
the Chair that essential readjust- 
ments would be considered by the 
soard. 

Mr. E. O. Shreve, second vice- 
president of NEMA and vice-presi- 
dent General Electric Co., presided in 
place of President Tritle, who had 
been called away presumably by the 
labor troubles at the East Springfield 
(Mass.) Westinghouse plant. 

3ecause of this and other labor 
disturbances developing in the coun- 
try, the board proposed a resolution, 
whose purport is: That NEMA will 
comply with the provisions of the 
Code, particularly Section 7a (labor’s 
right to collective bargaining), but 
would resist all efforts to interfere 
with their rights or those of their 
employees. Furthermore, NEMA 
would support members (actual and 
participating ) who were subjected to 
any demands in excess of the provi- 
sions of said Code. 

This resolution was carried unani- 
mously. 

The Association budget of $400,- 
000 made necessary by the outlays 
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and organization for developing and 
effectuating the Code (1933-1934) 
was also adopted unanimously. 
Another resolution of the Board 
of Governors empowered the Chair 
to appoint a Labor Committee of 
three to whom members could take 
their troubles in that department. 
The committee will be named at once. 
Following this came the reading 
without objection of the Product 
Classification Grouping. 


Section Supervisory Agencies 


The following outline of proce- 
dure for the appointment of Super- 
visory Agencies by the various Prod- 
uct Classification (or Section) 
Groups was then read, without any 
objection being raised. It was there- 
fore considered to be satisfactory to 
those present. Here it is: 


Supervisory Agencies 


“In connection with the procedure 
for appointment of Supervisory 
Agencies, on motion, duly made, sec- 
onded and carried, the Committee 
recommended to the Board that such 
Supervisory Agencies shall consist 
preferably of one person, except in 
exceptional cases where, because of 
conditions, the Board may approve 
a committee with a recommended 
membership of three, but in no case 
to include more than five persons. 

“The Committee further suggested 


that as a means of accomplishing a 
desirable organization, each Section 
in a Classification might choose one 
of its members, and that the mem- 
bers so chosen might become an Ad- 
visory Committee to the Supervisory 
Agency. The Advisory Committee 
shall then select, by secret ballot, 
from its own membership or other- 
wise, the Supervisory Agency to be 
recommended to the Board. As 
many secret ballots may be taken by 
the Advisory Committee as are con- 
sidered desirable. If by secret ballot 
a unanimous recommendation cannot 
be made, the Advisory Committee 
shall then take an open ballot, record- 
ing the names of the nominee or 
nominees and the names of the indi- 
viduals voting for each nominee, to- 
gether with the Section represented, 
this recorded ballot to be filed with 
the Board.” 


Supplementary Code Recommendations 


Clarence S. Collens of the NEMA 
Code Committee then presented three 
sets of recommendations for (1) 
Codes supplementary to the General 
Code, (2) Products Classification 
Supplementary Codes, and (3) Mod- 
ifications to be made in the Basic 
Code. 

Under the first head the follow- 
ing matters are to be covered:. (a) 
Misleading advertising, (b) False 
statements regarding competition, 
(c) Inducing breach of contract, 
(d) Fraud and misrepresentation as 
to quality and style, (e) Trade-mark 
infringement, (f) Secret rebates, 
(g) Selling something without profit 
in order to sell other products, (h) 
Disparaging competitors, (i) Split- 
ting commissions with purchasers, 
(j) Extending guarantees beyond 
the provisions of the Product Classi- 
fication Supplementary Codes. 

Under the second head, it is recom- 
mended that the Product Classifica- 
tion Supplementary Codes shall in- 
clude provisions for (a) Resale price 
maintenance, (b) Giving authority to 
the Supervisory Agency to find a 
fair price if destructive policies on 
the part of competitors, (c) State- 
ment in contracts of quality, price, 
time, (d) Preventing price discrim- 
ination by split shipments, (e) Re- 
quiring manufacturers to observe 
NEMA standards. 

Under the third head, modifica- 
tions in the Basic Code are consid- 
ered desirable, as follows: (a) A 
strengthening of the provisions of 


Article 7 of the NEMA Code re- 
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garding support by non-members, 
(b) Exclude from Article 9 (no 
sales below cost) sales to domestic 
customers for export or directly for 
export, (c) Require each manufac- 
turer to file, under Article 10 (filing 
price lists), enough copies of his 
price list for distribution to the other 
manufacturers concerned. 

Then followed a_ statement of 
NEMA policy toward reciprocity. It 
was to the effect that the purchasing 
power was not be used to hamper 
the choice of buyers, that no orders 
were to be placed to influence pur- 
chasers. 

The meeting then came to consid- 
eration and action upon the follow- 
ing, which was read by the Chair: 


Internal Procedure for Supplemental 
Codes 


“The Committee recommended 
that substantially the following pro- 
cedure be employed in the handling 
of supplemental codes within the 
Association : 

“(1) To require that such codes 
be approved by the branch of the 
industry or the product classification 
affected by a favorable vote of 75 
per cent of the volume of sales for 
the calendar year 1932. 

(2) That such codes be filed with 
the Managing Director by the Super- 
visory Agency of the Classification 
affected. 

(3) That such codes be reviewed 
by the Code Advisory Committee, a 
Committee of the branch of the in- 
dustry affected, and not exceeding 
three in number, to sit with the Code 
Advisory Committee during this re- 
view. 

(4) Transmission to the Board 
with the recommendations of the 
Code Advisory Committee. 

(5) Consideration by the Board. 

(6) If approved, formal submis- 
sion to the Deputy Administrator 
through the Code Committee of the 
Association. 

(7) Instruction to the industry 
branch affected of the requirements 
of the Deputy Administrator for fur- 
ther actions, undoubtedly one of 
which will be the presence at any 
hearing of representatives of the par- 
ticular branch or subdivision in- 
volved, since the responsibility for 
justifying the supplemental code pro- 
posed rests with the branch of the 
industry affected. 

(8) When in its opinion desirable, 
the Board may instruct the filing of 
a plurality of supplemental codes for 
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simultaneous consideration by the 
Deputy Administrator.” 

Article 1 of this procedure brought 
about the only extended discussion of 
the evening. The “75 per cent by 
volume” seemed to stick in the 
throats of many of the smaller man- 
ufacturers about as unpleasantly as 
“one-half of 1 per cent by volume” 
in another and happily defunct law. 
They feared domination by the few 
big companies. 

However, it was pointed out by 
Mr. Nicholson that they were all 
protected by the constitution and by- 
iaws of NEMA. These gave each 
member and participating company 
one vote on all questions affecting 
either the Association as a whole or 
a single Section. They also pre- 
scribed whether it took a majority 
or a two-thirds vote to pass a motion. 

The same rules still continue to ap- 
ply, he said. In preparing the sup- 
plementary codes for the Products 
Classification Groups, each member 
and participating company has one 
vote. A majority of votes may adopt 





a supplementary code as that to be 
submitted by a Group. BUT—that 
majority must represent 75 per cent 
of the volume of business in that 
Group during 1932. The reason as- 
signed for this is that the Washing- 
ton NRA Administration has indi- 
cated that it would consider only 
such Basic and Supplementary Codes 
as represented 75 per cent of the 
1932 business volume of an industry. 

The meeting adjourned after the 
Chair had urged that the Products 
Classification Groups expedite action 
on the selection of their Advisory 
Committees and Supervising Agency 
so as to be ready to submit them to 
the Board of Governors for immedi- 
ate consideration and announcement. 


Editor’s Note 


Readers are invited to send us any 
questions they may have regarding the 
latest developments in the Code regu- 
lations, methods and interpretations. 
They will be answered promptly by 
mail. Bulletins, rulings and announce- 
ments are on file at this office. 


Motor Rebuilders Organize 


The following statement has been 
issued to us by the New York Re- 
gional Director of the National In- 
dustrial Service Association of 714 
West Trade St., Charlotte, N. C. 
This is an organization originally 
composed of Motor Repair and Re- 
building Shops in the Southern 
States. 

“The beginning of our organization 
was brought about due to the fact 
that when the National Recovery Act 
was passed and codes for the vari- 
ous industries were being formed, 
Repair and Service Shops in this 
section began to realize that our in- 
dustry should have a National Asso- 
ciation to represent them before the 
National Recovery Administration. 
This resulted in meetings being called 
in Charlotte, N. C., and at Blue- 
field, W. Va., to discuss the situa- 
tion. It seemed to be the unanimous 
opinion of those in attendance at 
these meetings that our industry was 
of enough importance to demand 
recognition as a separate branch of 
the industry, and our interests could 
be best served through a National 
Organization of our own rather than 
be classed with some other group. 

“It is tentatively planned to or- 
ganize our Association through State 


Units, each unit to be represented in 
the National Association by a Di- 
rector of its own choosing. It is be- 
lieved that local units should work 
out their own problems so far as pos- 
sible, adopt their own _ by-laws, 
and be in all respects entirely au- 
tonomous. 

“The ultimate aims of our Asso- 
ciation will be in part as follows: 

“To coordinate all local units into 
a strong National Association which 
will establish the position of the In- 
dustrial Service Shops and allied in- 
terests on a level commensurate with 
our importance in the industry. 

“To supervise the operations of 
the Code and to represent our mem- 
bership before the National Indus- 
trial Recovery Administration in all 
matters pertaining to the Code. 

“The collection, interpretation and 
distribution of such statistical or en- 
gineering information as may be of 
benefit to the membership. 

“The improvement of merchandis- 
ing methods and other activities as 
may be suggested from time to time 

“The Code of our Association has 
been promulgated and is now in 
Washington, D. C., for presentatior 
to the N.R.A. 
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Ready to Go 


HE epochal annual meet- 

ing of the National Asso- 
ciation of Electrical Manu- 
facturers is over. So are the 
uncertainty and the suspense 
as to the reefs and shoals to be encountered. 

The Sections have been grouped into Product Classi- 
fications for supervisory purposes, without demur. 
They have, for the most part, selected their Advisory 
Committees and Supervisory Agencies and are ready for 
action. An ample budget was approved. 

It is significant that the men of the industry resolved 
to stand shoulder to shoulder to resist outside labor 
encroachment. That is to defend their own rights and 
those of the people who work for them and trust them, 
against the wily, professional organizer. 

We are mighty glad to see that move. For, while 
it is no time for any but the most judicious steps for- 
ward, we should heartily approve of the permanent ban- 
ishment from this country of the offensive type of labor 
organizer. 

The situation now is that the wave of enthusiasm 
swept up by Franklin D. Roosevelt’s inspired leadership 
in the National Recovery Act has smoothed down into a 
long-backed roller in the sea of human ideas. But it 
will go on, to continue the figure until it touches the 
far shore of success. 

We firmly believe that the N.R.A. will accomplish the 
reawakening of our industries. But it calls for united 
action. The nation may commend the Electrical Manu- 
facturers for their unselfish, indeed, patriotic unity in 
their determination to get industry going. They have 
been unusually solicitous about their labor during these 
times. Labor can do no less than reciprocate, 

There is no alternative. 


NCREDIBLE as it sounds 
to those who have studied 
the Code and attended the 
meetings and hearings, there 


Sales Price 


are many, very many elec- 
trical manufacturers who still think the Code sets their 
sales prices—that these prices are engineered by the big 
fellow and that they, themselves, may as well quit 
business. 

This is one hundred per cent wrong. 

The Code says you may not sell below your own pro- 
duction costs as determined by a standard uniform sys- 
tem of cost accounting. You may sell at any price above 
that minimum. 

The cost accounting system is uniform in the sense 
that it tells what elements to include in figuring costs, 
i.e. direct labor and material, indirect labor and material, 
departmental overhead, general overhead and all dis- 
tributed fixed charges as interest, depreciation, taxes, 
insurance, etc. 
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Editorial 





It tells how to figure your costs but not how much 
they are to be. You calculate that. 





Alllied Codes ERE are some of the 


Codes, filed but not yet 
approved, which have direct 
or indirect interest for elec- 
trical manufacturers. Copies 

of these Codes (as well as of all Codes as they are filed) 
are available for readers’ use at our offices, together 
with the N.R.A.’s official schedule of hearings. The 
latest related Codes with dates, as filed, are: 


Automotive Specialty Industry............. July 18th 
Vacuum Cleaner Mfg. Industry............ July 25th 
\utomotive Parts and Equipment Mfg. In- 

GUREY cccsadbaneewenaecndntebterenneeel \ug. Ist 
Distributors of Machine Tools and Equip- 

WON KA cneedas tne PEG oss de Renecawel \ug. 24th 
Gear Manufacturing Industry..............: \ug. 31st 
Sheet Rubber Mfg. Industry...............44 Aug. 31st 


Ilectrical and Mechanical Service Industry. . Aug. 31st 
Used Machinery and Equipment Dealers In- 


GHATS sit deca dbaeeed denne ahensee eee 
Drop Forget SRGIIW sisi ets cs ssiac ands Sept. 7th 
Ignition Replacement Parts Industry........ Sept... 9th 


Metal Perforating Manufacturing Industry. Sept. 11th 

Control Station Electric Protective Industry. .Sept. 11th 
The only hearings in Washington, D. C., of interest 

to electrical manufacturers scheduled thus far for Oc- 

tober are: 

Cotton Textile Industry (Modification), Oct. 9th, 
Willard Hotel. 

Packaging Machinery Industry, Oct. 11th, Carleton 


Hotel. 


Telephone Code Sea \T deal of specu- 

lation as to the disposi- 
tion of the telephone indus- 
try has been abroad. We 
are informed by Arthur W. 
Page, Vice-President of the American Telephone and 
Telegraph Company, that: 

“The Bell System submitted a code for itself as a 
eroup of the telephone industry. On August 11th, a 
modified President’s agreement, in which sections of the 
code submitted by the Bell System were substituted 
for sections 2 to 7, inclusive, of the President’s Reem- 
ployment Agreement, was authorized by the N. R. A. 
The Bell System received its blue eagles and has been 
operating under this modified agreement. 

“Subsequently the N. R. A. took the Bell System code 
as a code for the telephone industry to be made a perma- 
nent code after hearings and approval.” 


Morgan Farrell 
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What Goes Into An 
Electric 




















1—Cover Hinge Parts 





| Item Part Name Material 
1. Cover Hinge Parts 













































C |Cover Hinge (Lower sec-|Brass (Chrome-plated) 
tion) 
D |Cover Hinge (Upper) Brass (Chrome-plated) 
E |Hinge Rod Monel 
F | Ventilator Rubber 
| G&H |Cover Hinge Screws Brass (Chrome-plated) } 
= 2. Tank Impeller and Attachment Parts 
A \Tank |Armco Iron Enameled 
B_ | Impeller Aluminum Bronze (Chrome-plated) 
C_ |Overflow Shield (Copper (Chrome-plated) 
D |Pump Cover Cast Nickel 
E |Pump Cover Screw | Brass 
F |Pump Casting Ring | Brass 
G |P Casting Gasket Rubb 
2—Tank Impeller and Attachment Parts H Casting oer Pana Rubber 
J} |Pump Cover Gasket | Rubber 
K |Casting Ring Screw Brass 
L |Impeller Acorn Nut Brass (Chrome-plated) 
| M_ |Impeller Shaft Washer Brass 
3. Ejector Parts 
C |\Impeller Head Bushing | Brass 
D {Impeller Bearing Tube Brass Tubing 
E |Coupler Rubber & Brass 
F |Ejector Adjust. Washer | Brass 
3—Ejector Parts G_ |Ejector Aluminum Bronze 
4. Motor and Pump Chamber Paris _ 
A |Pump Chamber Casting Cast Brass 
B |Motor Stud Acorn Nut Brass 
C |Motor Stud Washer \Steel 
D |Upper Motor Cushion Cap |Steel 
E |Lower Motor Cushion Rubber 
F |Motor Junction Box Steel 
G |Motor Junction Box Cover |Steel 
H [Drain Plug Brass f 
J} (Y% H.P. Motor 









4— Left: Motor and 
Pump Chamber Parts 


5—Right: Inlet-Out- 
let System Parts 
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Item | . Part Name 


In let-Outlet E 














J. 
|Inlet Funnel 

Funnel Tube 

Inlet Tube Stuffing Nut 
Stuffing Nut Packing 

Stuff. Nut Packing Washer 
Horizontal Tube Assembly 
Sliding Vertical Inlet Tube 
Inlet Tee Assembly 

Arm Collar 

Bent Tube Stuff. Nut Pack- 








ing 
Bent Tube Stuffing Nut 
Bent Drain Tube 
Inlet Bushing 
Inlet Bushing Washer 
Inlet Bushing Gasket 
Drain Wire Clamp Screw 
\Drain Wire Tube Clamp | 
Rack Housing Plug 
Rack Housing 
Rack Housing Bushing 
Drain Wire Tube Coupling | 
Drain Wire Tube Coupling| 
Gasket 
Z |Drain Wire Coupling Pack-| 
ing Nut 
AA |Drain Wire Tube Sleeve 
BB (Drain Wire Tube 
CC Stuffing Nut 
DD | Valve Plug Rack 
EE |Drain Spout Stuffing Nut 
Packing 





«~xE<cuwrOwvZ=r KA—TOnmINe> 


|Brass (Chrome-plated) 


| 
| Brass 


} 





Material 





System Parts 
Cast Brass (Chrome-plated) 
Brass Tubing (Chrome-plated) 





Rubber Fabric 

Brass 

Brass (Chrome-plated) 
Brass Tubing 

Brass 

Brass 

Rubber Fabric 


Brass 
Brass Tubing 
Brass 


Rubber Fabric 
Brass 

Brass 

Brass 

Brass 

Brass 

Brass 

Rubber 


Brass 


Brass Tubing 

Flexible Copper Tubing 
Brass (Chrome-plated) 
\Brass 

|Rubber Fabric 





FF |Drain Spout Stuffing Nut 
GG |Drain Wire 
HH /|Stuffing Nut Packing 

I} |Stuff. Nut Packing Washer 








Model F-4 Cabinet 

Cord Plug Receptacle 
Inlet Tube Stuffing Nut 
Inlet Tee Nipple 

Loose Panel Center Brace 
Drain Wire Tube 

|Spider Shield 

Arm Support Bushing 
Upper Inlet Tube Assembly 
Attachment Cord 

|Drain Spout Stuff. Nut 
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gained from the fact that 


housewife the immediate 
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6. Model F-4 with Service Panel ‘Removed ce 
\Sheet Steel 


Some idea of the magnitude of this industry is 


| Brass 

| Monel 
|Rubber Fabric 
| Brass 


Brass 

| Brass 

| Brass 

| Steel 

|Flexible Copper Tubing 
|Sheet Steel 

|Brass (Chrome-plated) 
\Brass (Chrome-plated) 
[Rubber & Copper 


HIS new model diswasher is the F-4 Portable Cabinet, 
made by the Conover Co., Chicago, Ill. 
the faucet and discharges into the sink by means of the 
swinging inlet-outlet arm and a centrifugal pump, or 
ejector. The impeller and ejector are mounted on the 
same shaft, which is directly coupled to a Y4 hp. split 
phase motor. 

The dishtank is porcelain enameled Armco Iron, cabinet 
is steel finished in cream-white lacquer, and the cover and 
inlet-outlet pipe are satin-finished chrome-plate. A new 
feature of this model not illustrated here is a single-dial 
master control which operates both switch and drain valve 
at the turn of a single handle. 





| Brass 


there are about 100,000 


dish-washers in use in the United States repre- 
senting an investment of $10,000,000. 

The production in 1928 was 18,000. Considering 
that this machine is the one sure dream of every 


expectation is a produc- 


tion of at least twice that amount. 






It fills from 


6—F-4 Portable Dish-Washer. 
Removed 


Below: With Panel 
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Trend of Electrical and Allied Stocks, 
Closing Prices 
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1933 8-7 

2. 2 Bw» 2 = =82 

, = - ; “a oo 

% = = = > be a Fs G& &.3 

= = =@ & 2 «<£ © 2. Sees 
Air Way Electric Appl. 1 1% 2% 2% 3 24% 2% % 4 400 
Allis Chalmers... . . 834 8, 14 174% 244% 18% 19% 6 263% 223 
Aluminum Co. of Am 50% 464% 60% 84 84 75 71 374% 96 90 
do pref. . . 46 4344 5544 72 75% 73% = 71 37 77% 90 
Am. Hard Rubber. . : a : 8 14% 10 16 45 
Am. Tel. & Tel... .. 105 8914 104% 121 13014 126 12754 86% 13434 47 
Anaconda Copper. . 9 844 123% 14% 20 1654 17% 5 22% 242 
Anaconda Wire. . : 4% 10% 15% 15 11 11 44% 15% 166 
Bethlehem Steel 15 1634 254% 2734 4534 39 3834 10% 4914 284 
do pref 34 37% 54% ~=«66 77% 67% 62% 25% 82 146 
Black & Decker. . 14 24 3% 5 84 7 634 24% $$%§8s% 170 
Brunswick-Bl.-Col.. .. 45% 814 14% il 1314 134 18% 657 
Cont. Diamond F. 4l¢ 4 734 9% 15 11 1214 3% 17% 250 
Crocker-Wheeler. 3} 4 234 4i 6} 2 9 73 4 7} 4 21 8 11 241 
( ‘rosley Radio 3 21 2 7} 2 11 1] 2 93 x 11 24% 143 4 389 
Cutler Hammer 61% 7 1% 15% 20% ~=#« 15 15% 44; 21 273 
Driver-Harris 6} 2 41 2 173 t 1734 15} 4 15! 4 3} 2 26% 335 
Dubilier Cond.. . 34 1} \ KR ] 1% % ]! 2 180 
Eisler Elec. Corp. ; 1} 8 13 4 13 4 14 11 8 1 2 2 120 
Elec. Auto Lite. . 13% 138% 18% 21% 25% 18 2034 ~=10 2714 107 
do pref 8214 79144 84 87144 87 85 7814 8814 9 
Elec. & Musical 1% 14 214 25% 3% 3 3 1 414 200 
Elec. Storage Bat. 23% 27% 38 4234 5) 4214 45 21 54 114 
Eureka Vacuum 35% 6 9 1534 9% 10% 3 18l4 250 
Fairbanks-M orse 334 7% 9 9 7 8 2144 11% 220 
do pref. 15% 15 23 3634 40 33 3 10 42 210 
Follansbee Bros. 3, 4% 9% 13 164% 12% 12 2% 19 380 
Gamewell z 7 11 1534 19 1634 18% 64% 20% 184 
Gen. Cable . & 38 10% 8% BK 6 1% 11% 380 
do pref... 10 84% 17% 3034 35 27 27 644 46 315 
Gen. Electric 143, 14% 19% 21% 285% 2414 231% 10% 30% 123 
Grigsby-Grunow 1 34 154 214 3% 25% 234 i 44 340 
Johns-Manville 17%, 20 28% 43% 55% 47% 5% 12% 60% 342 

Kellogg Switch 1% 5 5% 3 a 

Kennecott 11344 1134 1634 1634 24 20 2214 Be 25% 200 
Maytag 14 334 534 8 534 614 14 814 470 
Minn.-H’well Reg. 1334 13 163% 21% 26 20% 26% #13 281, 104 
N. J. Zine 32 36% 434% 48% 57 51144 «62 6% 63 136 
Ohio Brass B 64 6% 11 13 19 15144 16 5% 20 184 
Otis Elevator 12% . 123, 17% 18% 22% 18 1634 106 254 «65 
do pref. 9814 96 99 103 104% 104 10714 9314 106 14 
Phelps Dodge P% 7™% 10% 11% 16% #414 16% 444 181% 266 
{adio Corp. 434 44 7 9 1034 834 87% 3 124% 195 
do pref A 1634 174% 24% 35% = 36 30 30 1344 40 126 
Scovil Mfg. ». Wy 12% 224% 22 20% «=: 22234 9144 24 140 
Servel, Inc. 2 244 334 434 5 614 65% 1% 74% 340 
Sharon Steel Hoop 2 3% 614 8% 11% 8 . 1% 12 433 
Sparks-Withington 14 1 234 634 6% 44 5% Yi 8 633 
Sperry Corp. 334 5 634 6 5% 2% 7% 180 
Stewart-W arner 314 3% 7% 55% 8 814 814 24% 11% 230 
Republic Steel 61% 7 144, 15 21% #17 164 A 23 312 
do pref 13% 1534 30% 41 51 4] 38 9 5414 322 
Telautograph. . 84% 12% 123% 15% 12% :#«#'14 84 16% 72 
Tung Sol Lamp 2 514 834 6% 5 5% 14 914 208 
Union Carb & C 26 25% 33% 38 4644 45% 488 1934 51% 140 
U. S. Steel 324% 32% 47% 51% 64% 52% ~« 353 2334 «467% 125 
do pref. 6644 65% 83% 93 102% 96% 90 53 105% 80 
Westinghouse Elec. 2734 28% 35% 434% = «456 427, 4334 193% 5834 120 
Weston Elec. Inst. 4l4 7 10 11% 91% 814 3% 13% 143 
Youngstown S. & T. 1134 123% 20% 2 344% 2544 «2534 74% 37% 240 
Zenith Radio lg 5 134 2 234 234 2% ly 3% 400 
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ter part of the summer wer 

much more stable than at any 
other time since early in the year 
But about the middle of Septembe: 
wider fluctuations again set in, most 
ly in an upward direction, but wit! 
a great deal of irregularity. 

Most notable in this stability hav: 
been copper at 9c. delivered, an: 
lead at 4.50c. New York. Coppe: 
and brass mill products likewis: 
have been steady from early August 
to late September. Rubber-covere: 
wire has advanced more than son 
other products since last spring, and 
now is 50 to 75 per cent higher thai 
its low point. Production of coppe: 
has not been increased nearly as 
much as consumption, with the r¢ 
sult that stocks are being cut at a 


es on of commodities in the lat 


fairly good rate. However, the sur 
plus remains extraordinarily large 
Stocks of other nonferrous metals 
also are being reduced, though con- 
sumption in the past month was not 
quite so large as in the summet 
Zinc has been a little firmer after a 
setback, while tin has recovered af 
ter a reaction of several cents. Wide 
swings in the dollar as compared 
with the pound sterling are a vital 
factor in tin prices. 

Among the rare metals silver has 
been the feature, with a recent rapid 
rise above 40 cents an ounce, but this 
merely brought it up to the summer: 
level. The trend in rare metals will 
continue to be closely related to mon 
etary affairs. 

The average price of representa 
tive steel products at the middle o 
September was unchanged from that 
of a month earlier. However, about 


that time increases were announced 
of $2 a ton in a number of descrip 
tions of steel sheets. And there was 
much talk of extensive revisions up 
ward in other steel products 

Among the various raw materials 
entering into electrical manufacture, 
rubber has been one of the most 
erratic. At midsummer it had 
jumped to 10c., or more than three 
times as high as a few months earlier 
Then it dropped several cents, and 
in the latter part of September it was 
rapidly recovering. Like tin, this 
product from the Orient, is greatly 
affected by foreign exchange fluctua 
tions. 

Cotton also has been highly varia 
ble, with an upward swing offsetting 
the deeline of the latter part of th 
summer. In silk, the situation ha: 
been simular. 
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Tubular Rheostat With Micrometer 
Drive 


Ward Leonard Electric Co., 33 South 
St.. Mount Vernon, N. Y. Sliding contact 
tubular rheostat, laboratory type, designed 
for the accurate control of currents up to 
5 amperes and arranged for potentiometer 
connection with either non-inductive or 
tapered resistance windings, in three sizes, 
8 in., 16 in., and 20 in. lengths, covering a 
wide range of resistance values. 

Chis rheostat, equipped with micrometer 
drive, is provided with a clutch which per- 
mits single-hand adjustment of the slider 
and has an escapement at the ends of the 
drive shaft which prevents straining the 
assembly when the slider reaches the end 
of travel. A single point silver contact is 
another feature. 


Photoelectric Relay 


G-M_ Laboratories, Inc., 1731 Belmont 
\ve., Chicago, Ill. Photoelectric relay 
unit, FSE, incorporates a Visitron F2 cell 
which requires no external voltage or am- 
plification, a sensitive relay and an auxili- 
ary electromagnetic relay housed in a cast 





luminum case, 64% x 5 5/16 x 4 inches. 
ie cell can be mounted behind a glass 
window in the front of the case or ex- 
rnally at any point within hundreds of 
eet of the sensitive relay. The unit can 
completely weatherproofed and will op- 
erate for long periods without attention. 
lt is therefore suggested by the maker as of 
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Products 


importance in controlling airway and light- 
house beacons, marine lights, obstruction 
lights, trafic warning lights, electric signs 
(both battery and power operated), sub- 
urban station lights, railway signal lights 
and street lighting systems. 

F2 cells and auxiliary relays, or two re 
lays in combination, are supplied either as- 
sembled or individually as required for 
various electrical or photoelectric appli 
cations. 


Bulls-1-Plaque 
H. R. Kirkland Co., 75 West St., New 
York Bulls-I-Plaque, designed for use 
with the Kirkland Bulls-I-Unit, a simpli- 
fied pilot light having many applications 





where a visual signal is required, as on 
machine controls, remote control of in- 
dustrial and manufacturing 
elevator signals, dashboard signal lights, 
marine signals, advertising devices, illumi- 
nated house numbers, panelboards, nurse’s 
signals and other types of lamp annunci- 
ators. 


processes, 


Bulls-I-Plaque, made in circular, square, 
and oblong forms, for horizontal or verti- 
cal mounting, is cast approximately % in. 
thick, in bronze, aluminum or nickel-silver, 
also brass or chromium finished. It is 
made with raised and polished letters on 
stippled and oxidized background, with 
plain, raised single-or-double-flat band or 
with a filed bevel edge, and is provided 
with clear white inside frosted lenses, mag- 
nifying or flat glass, or with colored jew- 
els. Colored inserts may be used behind 
the clear white lens, which will show 
white, regardless of the insert color, until 
the lens is illuminated when the color will 
show brilliantly and be seen from any 
angle. Numbers, letters and symbols of 
the sticker type may also be placed in be- 
tween the lens and insert and also be seen 


clearly from a distance when the lamp 
lights, although invisible until then 

Bulls-l-Plaque eliminates the use oi 
costly individual indication plates. One 
or more Bulls-1-Units may be mounted on 
a panel, together with indication, without 
the use of mounting screws. A single hole 
is drilled for each unit. Furnished also 
with toggle switches or momentary-contact 
push-button switches and with a _ metal 
back-box for flush or surface mounting 
The G6 lamp or elevator lamp, flashlight 
lamps, for voltages from 3 to 24, may be 
used, or other lamps in a variety of types, 
including the S6 for 120 volts and the tele- 
phone type lamp for 6 to 48 volts. 


Tumbler Switch 


Trumbull Electric 
Mig. Co., Plainville, 
Conn. Tumbler 
switch “RB”, 2 pole, 
three-way, for con- 
trolling motors of 2 
hp., either 250 or 600 
volts. Has _ roller- 
contact type con- 
structién with quick- 
make and break ac- 
tion and supersedes 
Switch No. 2221, 
which utilized the 
more. conventional 
blade and jaw construction for making and 
breaking the circuit Has Bakelite case 
and fits standard wall box. 





Electronic Rectifier 


B-L Electric Mfg. Co., St. Louis, Mo. 
Electronic rectifier, Type H-24, which 
while having the standard characteristics 
of the earlier B type units made by this 





company, are equipped with larger radiat- 
ing fins which make them particularly 
adaptable to remote control equipment or 
other uses where rectifiers are subjected 
to considerable abuse. Designed for use 
in battery chargers, time clocks, burglar 
alarms, telephones, speakers, signal sys- 
tems, amateur and broadcast transmitting 
tube filament supply, volume indicators, 
relays, fuel pumps, electric organs and 
many other types of D. C. apparatus. 
Type H-24 rectifiers are made in a variety 
of sizes, designed to deliver from 3 to 120 
volts at from % to 50 amperes. 
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Altitude Regulator 


Electric Controller & Mfg. Co., 2692 
East 79th St., Cleveland, Ohio. Altitude 
regulator for use in connection with auto- 
matic control of motor driven pumps and 
designed to obtain very close regulation 


of water and liquid levels. The high- 
and low-limit contacts (colored red and 
green respectively) can be set a minimum 
distance apart of two per cent of the scale 
reading, up to a maximum of 100 per 
cent. With a 0-50-ft. scale a motor-driven 
pump can be started and stopped so as to 
control the water level within a minimum 
difference of one foot between high- and 
low-limit contacts. A 25-50-ft. scale can 
also be supplied, to permit 6-in. regula- 
tion, where such close regulation is desired. 
Contact adjustment is obtained through in- 
dividual flush type adjusting screws at the 
bottom part of the cover. Enclosed in a 
Bakelite case, insulating the unit. 


Safety Type Magnetic Clutch 


Magnetic Manufacturing Co., Milwau- 
kee, Wis. Safety type magnetic clutch of 
new design, operating diametrically in 
principle to the standard type of magnetic 
clutch. 
of springs) and opens magnetically. On 
the standard type clutch, closing is ac- 


complished by magnetic, and opening, by 
mechanical means. This new clutch is 
said to be advantageous particularly where 
continuous engagement is required or 
where the clutch is disengaged only at in- 
frequent intervals. A comparatively small 
magnet can be used with intermittent duty 
coil, developing very high pressures for 
disengagement, while the spring or mechan- 
ical closing feature permits continuous 
operation without electrical connection, 


44 


It closes mechanically (by means, 


making possible a saving in current con- 
sumption. It is built in single- and multi- 
ple-disc construction, with automatic 
“open” or release feature, for push but- 
ton or remote control. 


Portable Electrical Instruments 


General Electric Co., Schenectady, N. Y. 
\ new line of portable instruments, Type 
\P-9, includes medium size voltmeters, 
ammeters, milliammeters and wattmeters. 
They are said to be intermediate in size 
and accuracy between the small, pocket- 
size instruments and the large, highly ac- 
curate portables, and of higher accuracy 
than is usually found in utility instruments, 
less costly than the larger type and slightly 
higher in price than pocket instruments. 
The length of the scale in mean arc is 4% 
inches. The accuracy is 0.75 per cent of 


full-scale value, except in the case of the 
triple-range voltmeters in which it is 1% 
per cent, and can be improved by special 
calibration on the job. These meters can 
be read easily to within 0.5 per cent of 


full-scale value. 


Instruments other than the three- and 
four-range ammeters, which have an in- 
ternal transformer, may be used for D. C. 
as well as A. C. measurements. The volt- 
meters and ammeters employ the Thomson 
inclined coil; the wattmeters are con- 
structed on the electrodynamic principle. 
The pointer is knife-edged, with mirror 
scale. The moving elements are light in 
weight, of sturdy construction, with highly 
polished hard steel pivots, sapphire jewels, 
and tempered phosphor control 
springs. 


bronze 


damped, with an “overshoot” of five per 
cent and are shielded from external mag- 
netic fields. The moving vane, of Per- 
maloy, is not permanently affected by a 
magnetic field and maintains its calibra- 
tion over a long period of time. Used on 
D. C. Permaloy is said to keep down hys- 
teresis errors and permit the instrument to 
be used on A. C. again without any’ change 
in accuracy. . 

The case is of Textolite compound, with 
hinged cover and snap lock, measuring 
2% by 6% by 4% inches. Finish is mot- 
tled red with stippled leather finish on top 
with nickel trimmings and. pliable leather 
handle. Terminals are under the cover, 
which also protects the glass over the scale 
when the instrument is not in use. Flush 
with the surface there is an external zero 
adjustment on top of the case. 


The instruments are magnetically’ 


Constant Level Motor Oilers 


Gits Bros. Mfg. Co., 1846 S. Kilbourn 
Avenue, Chicago, Ill. Constant level bot 
tle oilers, for use on electric motors for 
visible reserve oil supply, which automatic- 
ally maintain constant level in the oil res 
ervoir of bearings. Stock threaded for 
lg, 4, %, and %-inch pipe with bottle ca 
pacities of 4%, 7% and 1% ounces, the tw 
larger sizes being interchangeable, and use: 
in conjunction with standard oil guages 
by motor manufacturers. 

Style “HL” (hinge type) consists of 
body and shank made of a one-piece brass 
forging with a special cover hinged to th 
body which holds a glass reservoir or 
bottle with compression nut and cork 
packing. The bottle may be refilled with 
out detaching, by turning it down and fill 
ing through a tube in the cap. When filled 
it returns to upright position without loss 
of oil. The oil will not overflow bearings 
or enter motor housing or windings. 

Style “BL” (bayonet. type) is for usé 
especially where a large number of motors 
have to be oiled and has a separate unit 
with hexagon nut that serves as a breather 
tube, holding the glass reservoir or bottl 
securely with a friction spring. The bot 
tle has a tube connected to it with com 
pression nut and packing. The empty 
bottles may be quickly replaced with filled 
ones from a ready supply of filled units 
This type can also be furnished in assem 
blies for lubricating both bearings with 
one oiler. Assembly units include a tee, 
compression fittings, and copper tubing, 


where the oiler is to be mounted in the 
center. As designed for right- or left- 
hand corner mounting, one compression 
fitting is omitted and a pipe nipple is used 
instead. 

Style “CL” (clamp type) is used on mo 
tors subject to excessive vibration and is 
similar to the hinge type except that the 
spiral spring is omitted. The clamp holds 
the bottle securely in place and the bottle 
is filled through the tube cap. 


Small Variable Condenser 


De Jur—Amsco Corp., 95 Morton St., 
New York. A new series of variable con 
densers designed for compact radio re 
ceivers and particularly applicable for 
use in automobile sets. The addition of 
320 deg.’ gear reduction drive provide: 
easier turning. Mechanically interchange 
able with direct drive units, making un 
necessary any change in cabinet cutout o1 
chassis punching. Bakelite insulation re 
duces R.F. losses to minimum and fric- 
tion drive dial units, with scales of various 
sizes permit ratios from 6 to 1, to 21 to 1. 
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Sooner or later every manufacturer finds himself in 
a position where the prompt delivery of certain ma- 
terials is a matter of the utmost importance to him. 
If this material is kept in stock by the producer, de- 
livery problems are easily solved. However, wrought 
Phosphor Bronze, Nickel Silver and Beryllium Cop- 
per are nearly always produced to order. Con- 
sequently, when a consumer asks for special con- 
sideration relative to a delivery date, it requires 
considerable flexibility on the part of the mill’s 
organization to give an order priority without 
upsetting other delivery schedules. To understand 
what The Riverside Metal Company can achieve in 
this respect, these facts will be helpful: 


The Riverside Metal Company specializes in the 
production of Phosphor Bronze and Nickel Silver in 
every variety of sheet, strip, wire, rod, in various 
alloys, tempers and anneals. Beryllium Copper is a 
new product. The production of this heat treatable 
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copper alloy in the form of sheet, strip, wire and 
rod was announced last April. Although one of the 
country’s leading producers of these alloys this 
Company is—by virtue of specialization in its field 
—a comparatively small, and therefore, highly flexi- 
ble organization. For this reason it is always pos- 
sible to readjust production schedules so as to 
accommodate customers in times of emergency. 
Moreover, a Riverside customer is able to get an 
immediate decision from a principal of the Company 
regarding any request which he may make. There 
is no red tape to untangle. Once a promise is made, 
it is carried out. 





We have booklets on the subjects of Phos- 
phor Bronze, Nickel Silver and Beryllium 
Copper. Manufacturers are invited to send 
for the booklet covering the subject matter 
in which they are interested. 
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Personalities 


Kimball Now in G-E Engineering 
Department 


A. L. Kimball has been transferred from 
the staff of the research laboratory of 
General Electric Co., Schenectady, to the 
engineering department. 
tion Mr. Kimball will be associated with 
A. R. Stevenson, Jr., and will assist all 
design engineering departments of the com- 
pany on problems involving ventilation, vi- 
bration and noise, cooperating closely with 
the laboratories. Succeeding Mr. Kimball, 
FE. L. Thearle will direct the activities of 
the mechanical research section of the re 
search laboratory. 


In his new posi 


Koenig and Rutan on Sectional 
Committee 


H. C. Koenig, of the Electrical Testing 
Laboratories, New York, was elected sec- 
retary of the recently organized Sectional 
Committee on Electrical Measuring Instru- 
ments of the American Standards Asso- 
ciation, 29 West 39th Street, New York. 
E. J. Rutan, superintendent, testing de- 
partment, New York Edison Company, was 
elected chairman of this committee, the 


work of which 
subcommittees, 
other on 


will be handled by two 

one on definitions and the 
classifications, ratings, methods 
of testing, and construction. 


Mochrie Succeeds Fitzgerald 


M. C. Fitzgerald, formerly general man- 
ager of the traffic department of the Gen- 
eral Electric Company, retired Aug. 1. He 
will be succeeded by C. E. Mochrie, former- 
ly his general assistant. Mr. Fitzgerald 
started with the company in 1898 as su 
pervisor of the shipping department and 
during the war assisted in the handling 
of stores for the United States Army. He 
became general manager in 1920 of the 
transportation department, later called the 
traffic department. 


Norton Joins Allis-Chalmers 


Charles F. Norton, formerly vice-presi- 
dent and general manager of the Howell 
Electric Motors, Inc., Howell, Mich., has 
joined the Allis-Chalmers Co., in an execu- 
tive sales capacity. 


~ Progress 


Weekly Power Output Up 15 Per Cent 


Tables giving the weekly power output 
from the first week in January, 1928, up 
to and including the week ending August 5, 
1933, the monthly sales of electricity for 
1928 to 1932, and other data and charts 
giving the principal statistics of the de- 
velopment of the industry in the last 30 
years are included in Statistical Bulletin 
No. 9, issued August, 1933, by Edison 
Electric Institute, 420 Lexington Avenue, 
New York. During the first seven months 
of 1933 the figures reported for weekly 
output shown remarkable improve- 
ment those of the previous year, 
the output now running approximately 12 
per cent more than for the same period 
of 1932. For the week ended, Aug. 5, the 
production of electricity was 1,650,013,000 
kw.-hrs., representing an increase of 15.6 
per cent over the same period in 1932. 

The figures in this report clearly indi- 
cate that the electric light and power in- 
dustry, in common with other business 
activities, was again affected by economic 
conditions during 1932. The 
of electricity in 1932 was 
kw.-hrs., 10.2 per cent less 
1931. The total electricity 
classes of ultimate customers aggregated 
63,764,024,000 kw.-hrs. in 1932, a decline 
of 11.3 per cent compared with sales in 
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have 
over 


generation 
76,885,248,000 
than that in 
sold to all 


1931, and of 15.3 per cent compared with 
sales in 1929 when the industry recorded 
the maximum volume in_ history. 
Total operating revenues declined 7.3 per 
cent in 1932 compared with 1931. Domes- 
tic customers bought more electricity in 
1932, but commercial and other classes of 
business customers used less. 
the large decline in manufacturing and 
other industrial activities the demand for 
such purposes was curtailed, sales showing 
a decrease of 19 per cent from the previous 
year. The shrinkage of railway traffic 
reflected a decrease of 8.9 per cent in elec- 
tric energy. The bulletin also states that 
during the past 10 years the average do- 
mestic consumer has increased his use of 
electricity by 68 per cent, while his annual 
bill has increased only 27 per cent and 
that 27,000,000 tons of coal, more 
than 7,000,000 barrels of fuel oil and over 
107,000,000 thousand-cubic foot units of 
gas were used for electrical generation, a 
total fuel consumption equivalent to ap- 
proximately 33,700,000 tons of coal. 


sales 


Because of 


over 


Appliance Sales Continue Advance 

\pex Electric Manufacturing Co., Cleve- 
land, Ohio, makers of motor driven house- 
hold appliances, report sales for July, 1933, 
as the largest for any July in the com- 


pany’s experience. Another company, 


Jarlow & Seelig Mfg. Co., Ripon, Wis 
makers of electric washing machines, 
port sales for July as exceeding June | 
more than 14 per cent. July, 1933, was 1 
per cent better than July, 1932. June, 193 
totals were 10.5 per cent higher than Ma 
and exceeded June, 1932, by 90 per ce: 
The Maytag Company, Newton, lowa, 1 
ports electric clothes washers sales f, 
August as the biggest in its history, bei 
50 per cent ahead of any previous mont 
with indications that the total for t 
month would reach 50,000 washers. 1 
U. S. Treasury Department in a recent r 
port points out that during July, 1933 ta 
collections on mechanical — refrigerato: 
totalled $893,008, as compared with $27.61 
for the corresponding period in 1932. T} 
Bureau of the Census reports new orde: 
booked by 78 electrical manufacturers, fo: 
the second quarter of 1933, as totallin; 
$79,513,557, as compared with $57,897,323 
for the first quarter of this year. 


Gain of 16 Per Cent in Industrial 
Output 


Manufacturing production advanced | 
per cent in the first seven months of this 
year compared with the corresponding 
period of 1932, according to an analysis 
of Federal Reserve Board indexes by thx 
National Industrial Conference Board 
Mining production averaged 12.5 per cent 
above the 1932 level. The low point in 
manufacturing was touched in March, a 
cording to the Conference Board report 
In the four months that followed activity 
increased 77 per cent, thereby bringing 
production very close to the average of 
the three-year period, 1923-25. 

Referring to its comparison of receut 
activity with the 1923-25 average, the r 
port points out that at the beginning of 
1930 seven out of nine specified industries 
were at a production level above that of 
1923 to 1925. These industries were iron 
and steel, textiles, paper and _ printing, 
leather, rubber tires and tubes, petroleum 
refining and cement. The exceptions wer« 
automobiles and food products, which 
were within 3 per cent of the level. Sub 
sequently, the most conspicuous falling off 
was in the iron and steel industry, which 
in March, 1933, produced only 22 per cent 
of its average 1923-25 output, and the au 
tomobile industry, which in October last 
year produced only 16 per cent and in 
March, 1933, only 27 per cent of its output 
in 1923-25. In July, 1933, however, thi 
iron and steel industry had risen to 100 
per cent and the automobile industry to 
70 per cent of the 1923-25 average. Varia 
tions in other industries were less extrem: 


Higher Appliance Prices Absorbed 


Higher prices on electrical household ap- 
pliances are being readily absorbed by cor 
sumers, according to information furnished 
by the New York office of a leading ap 
pliance manufacturer. In a canvass of 
both large and small retail establishments. 
representatives of the producer were 
formed that sales volume in the first six 
days of September was larger both from 
a unit and dollar standpoint than in tli 
last week of August, when lower prices 
were in effect. 
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E COPPER OXIDE 
RECTIFIERS 


Assures Reliable Operation of Your 
D-c Devices from an A-c Supply 


A rectifier may solve the prob- 
lem of operating your D-c devices 
from an A-c line supply. The sat- 
isfactory operation of your devices 
will require dependable perform- 
ance from the rectifier. That is why 
you should select a dependable rec- 
tifier with a nationally known name 
...aname familiar to your custom- 
ers... General Electric. 

As manufacturers of Copper Ox- 
ide and Bulb-type Rectifiers, Gen- 
eral Electric is in a position to ad- 
vance unbiased recommendations 
for your specific requirements. 

There are G-E Rectifiers for ev- 
ery type of application. Some uses 
are listed on this page. A letter 
from you will receive the immedi- 
ate attention of our rectifier engi- 
neers. 'Write today for complete 
details to Section A-2210, Merchan- 
dise Dept., General Electric Co., 
Bridgeport, Conn. 





G-I Copper Oxide Rectifier. Casing removed to show assembly. 


APPLICATIONS FOR G-E COPPER OXIDE RECTIFIERS 


BATTERY CHARGING RELAYS SOLENOID VALVES ALARM SYSTEMS MAGNETIC CLUTCHES 
MAGNETIC CHUCKS MAGNETIC SEPARATORS MAGNETIC BRAKES ELEVATOR CONTROL 
TELEPHONE AND TELEGRAPH ELECTRIC TIME CLOCKS ELECTRO-PLATING ELECTRIC LOCKS 


DAMPER AND THERMOSTAT CONTROL 


AUTOMATIC SWITCHES AND CONTROLS MOTOR STARTING 








GENERAL @ ELECTRIC 


SPECIAL RECTIFIERS 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 






























































































































































































Orders Increase for Electrical Goods 


New orders booked during the second 
quarter of 1933, as reported to the Bureau 
of the Census by 78 manufacturers of elec- 
trical goods, were $79,513,557, as compared 
with $57,897,333, for the first quarter of 
1933, and $79,079,886 for the second quar- 
ter 1932. The totals, include motors, 
storage batteries, domestic appliances, and 
industrial equipment, and are presented, 
not as a complete statement of the indus- 
try, but as sufficiently representative to in 
dicate the trend. 


of 


Time Clock Sales at Peak 


The largest volume of sales in their 
history has been made since July 1 by four 
time recording instrument companies, ac 
cording to recent announcements. 

International Time Recording Co. re 
ports an increase of from 400 to 500 per 
cent, according to model, for the year up 
to Aug. 31, over that of 1932. Stromberg 
Electric Co. reports business as about 150 
per cent over that of 1932. In the 
of the Simplex Time Recorder Co., the 
figures for the month ended Aug. 15, are 
200 per cent over those for the same period 
in 1932. 

The huge increase in demand for time 
clocks, was said to reflect employers’ in- 
tention to adhere to minimum hour re- 
quirements under the NRA codes of dif- 
ferent industries, and also employers’ plans 
for increased business. 


case 


Machinery Lines Are Active. 


In the early part of September large 
orders for new equipment and parts were 
placed with machinery manufacturers by 
producers who are modernizing their fac- 
tories to take care of new business. Among 
leading buyers of:tools and machines are 
the shipyards having’ contracts for new 
iaval vessels. Other industries now re- 
ported to be making heavy purchases are 
bottling equipment, electrical appliances, 
brewing, steel barrels, automobiles, textile 
and office equipment. The volume of 
business is expected to continue upward at 
a rapid pace until the end of the year 


Refrigerator Sales Break Records 


According to the Edison Electric Insti- 
tute, sales of household electric refrigera 
tors for July broke all records for that 
month, when sales of 128,317 units com- 
paring with 28,785 in July, 1932, and 101, 
974 in July, 1931, the previous records, 
were recorded. Sales for the first 
months were 794,967 units, comparing with 
a quota of 800,000 sales for the full year 
set in the industry's promotion campaign 

New York led all other states in July 
with of 25,126 units or nearly 20 
per cent of the country’s total. It is ex- 
pected that more than 1,000,000 units will 
be sold in the United States this year. 

Shipments of refrigerators during Aug- 
ust, 1933, by Servel, Inc., were higher 
than in August, 1932, according to recent 
announcement by Herbert H. Springfield, 
president of the company. 

For the quarter ended on July 31, the 
net profit after all charges, including in- 
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seven 


sales 


terest and depreciation, was $608,718. In 
addition there was restored to “burden 
reserve” $275,000 for use during the quar- 
ter beginning on Nov. 1. This compares 
with a net profit of $12,158 for the quarter 
ended on July 31, 1932, equivalent to $1.55 
a share on the 7,528 shares of 7 per cent 
preferred stock. 

For the nine months ended on July 31, 
the net profit after all charges was $33,921, 
contrasted with a net loss of $210,742 for 
the corresponding period of the preceding 
fiscal year. 


Kelvinator Shipments Rise 


Kelvinator Corporation, Detroit, Mich., 
announced recently that electric refrigera- 
tor shipments for the quarter ending Sep- 
tember 30 were already more than twice 
as large as the total for the entire third 
quarter of 1932. Shipments for August 
alone are likely to be almost as large as 
the total for the September quarter of last 
year, it was stated. 


Westinghouse Announces Price 
Increase and New Line 


Westinghouse Electric & Mfg. Co., re- 
cently announced a price increase on. its 
entire refrigerator line, for all but one 
model, with price revisions ramging. from 
50 cents to $75, making an overall increase 
of 6.47 per cent on the price of the line, 
according to R. C. Cosgrove, manager, re- 
frigeration division, Mansfield, Ohio. 

Westinghouse also announces a new re- 
frigerator line, the Master 
prising nine models, with prices beginning 
at $99.50, f. 0. b.  Hermetically sealed 
units, dual-automatic control, . improved 
forced draft cooling, all porcelain frosters 
and new type handy-latch door~openers, 
are featured. With the exception of the 
lowest price model each refrigerator in 
this new line is equipped with electric 
lighted interiors and acid-resisting porce- 
in the bottom of the food compart- 
ments. Cubic varies from 4.2 ft. 
to 20.1 ft. 


Series, com- 


lain 


space 


Electric Refrigeration Week 
Sept. 30-Oct. 7 

\nnual 

Week will be held Sept. 30 to Oct. 7 in- 

clusive, at 420 Lexington Ave., New York. 


Electric Refrigeration 


Third 
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Peep-hole Inspection Light . 


Inspection light for searching out small parts 
of equipment to be repaired or inspected en- 
ables the repairman to thoroughly inspect the 
bearings, oil rings and small parts of motors and 
other equipment without disassembling. This 
miniature spot light, constructed from an ordi- 
nary fountain pen type flashlight, is attached 
to a flexible cord and arm in a convenient posi- 
tion over the bench and is energized with a 
small transformer mounted on the wall. When 
not in use the light is placed in the receptacle 
at the end of the arm and swung aside until 
needed. The illustration shows a repairman in- 
specting a motor bearing in the Westinghouse 
plant at East Pittsburgh. 


Jhe Electric Refrigeration Bureau an- 
nounces cash prizes ranging from $500 to 
$25, for local refrigeration bodies putti 
on the most effective cooperative refrig 
ation shows during the week. The jud 
ot the contest will be H. M. Faust, Ny 
York manager, Curtis Publishing Com- 
pany; Leon H. Curtice, National Manu- 
facturers Association and Ralph Nx 
muller, managing director, Electrical 
sociation of New York. Any local elect: 
refrigeration bureau, electrical league 
club or similar functioning body is eligible 
and may conduct an electric refrigeratio 
show only or an electric appliance exhil 
or a combination refrigeration and radi 
show or a cooking school, provided th: 
electric refrigerators are displayed and if 
the privilege of exhibition is open to all 
local dealers or other sales outlets 
electric refrigerators. 


tor 


Business Failures Lowest in Years 


Business failures for the week ended 
Sept. 21 numbered 259 against 275 for the 
preceding week and 529 for the 
sponding week last year, according to Dun 
& Bradstreet report cited in the New 
York Times. It has been many years 
since the number of failures in a full 
week has been low as the latest fig 
ures indicate. The drop in failures was 
quite evenly divided for each geographical 
division of the United States. 

During August commercial failures to 
taled 1472, the for any August 
since 1925. 


corre- 


SO 


lowest 


G-E Convention Plans Fall Campaign 


The annual Fall Convention of th 
specialty appliance department 
General Electric Company held at Nela 
Park, Cleveland, was marked by optimism 
over the outlook for Fall and Winter sales 
of kitchen and laundry electrical appli 
ances. It was attended by 300 officials and 
distributors from all sections of the coun 
try and presented detailed plans for 
Fall drive, an intensi 
training advertising progran 
specialized in the 
apartment house, dealer, public utility and 
department store fields. The campaign will 
continue until December 23 with approxi 
mately $100,000 in prizes to | 
awarded salesmen. 


sales 


sales 
and 
activities 


ageressive 
sales 


commercial 


cash 
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Go into any plant where Sil-con Strip is 
being made into laminations. Watch 
the coiled strip feeding smoothly into 
the press. Listen to the rhythmic action 
of the press and the punchings falling 
regularly. Notice the small amount of 
scrap loss, on sides and ends. Examine 
the laminations, big or little, and see 
their clean cut edges, their freedom from 
loose scale, and their flatness. Ask the 
operator how many more punchings he 
makes from a set of dies. Watch the 
assembly and notice the ease with which 
they stack. Then ask the engineer about 
performance and he will tell you that 
Sil-con Strip gives the same perform- 
ance as the finest sheets in correspond- 
ing grades. 

That’s why Sil-con Strip, Republic’s 
Perfected Electrical Steel, is fast replac- 
ing other material—because its physical 
qualities permit faster, more economical 


Manufacturing 


LITTLE PUNCHINGS 


I ee) 


PERFECTED ELECTRICAL 
STEELS...SHEET AND STRIP 


Licensed under Patent 1,867,818 
and other patents applied for. 


production—because its electrical per- 
formance is guaranteed. 

Republic offers Sil-con Strip in five 
grades—Armature, Electrical, Special 
Motor, Special Dynamo and Regular 
Transformer—and in a range of widths 
and gauges. Trial orders have con- 
vinced many manufacturers of the su- 
periority of Sil-con. If you are looking 
for a better electrical steel, let our en- 
gineers give you the benefit of their 
experience. Write today. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES “SR e=” YOUNGSTOWN, OHIO 



































































































































































































































































































































































































































































































































A Test for Thorough Mixing 


Most finishing materials contain pigment 
incorporated in the vehicle. Since the pig- 
ment is heavier than the liquid it settles to 
the bottom, and so a thorough mixing is 
necessary before use. The Hilo- Varnish 
Corporation, 42 Stewart Ave., Brooklyn, 
N. Y., in a bulletin on the subject, gives 
the. following test for thorough mixing: 

Compare on clean glass a few drops of 
the finishing material taken from the very 
top of the container with a few drops 
taken from the bottom. If working with 
a drum or tank having a faucet at the bot- 
tom, obtain the bottom samples from the 
tap. Otherwise take a rod or paddle long 
enough to reach the bottom, insert into the 
container from the top down to the bot- 
tom and withdraw. After draining for a 
minute or two take a little of the material 
from the extreme end which has been in 
contact with the bottom of the container. 

If the samples from the top and bottom 
are identical in color and covering, the 
material has been properly mixed. 

Color can be compared by looking at 
the glass. Covering can be compared by 
looking through the glass. If samples do 
not match, mix again and repeat the test. 
If drops of the same amount of material 
from the top and from the bottom are 


placed on the glass, the flow can also be 
compared and if identical, is further proof 
of complete mixing. 

After a little practice this test can be ap- 
plied by anyone with accurate and reliable 
results in checking both the uniformity of 
goods in the original container and of 
reduced goods. 


Photoelectric Mouse Trap 


An electronic mouse trap has been per- 
fected by several M. I. T. students in 
Boston, according to a recent news story 
which says it operates as follows: 

Mouse comes up out of hole, walks out 
on floor of the “L. Paconi Mouse Trap” 
and stands upon a place marked X. Mouse 
is now “on the spot,” for he interrupts a 
beam of light playing on a photoelectric 
cell. The photoelectric cell operates a re- 
lay ; the relay in turn works an electromag- 
net that pulls the trigger of a cannon. The 
cannon goes off and fires a pellet at the 
mouse. Bingo—the pest is dead. 

The pellet is attached to a string so that 
it can be recovered and reused. The trap 
never misses (if the mouse is accommodat- 
ing) for the cannon is trained on the spot. 


The trap costs $25. 


Associations 


Machinery and Allied Products Institute, 
221 North La Salle Street, Chicago, IIL, 
a federation of trade associations in the 
field indicated by its name, has been or- 
ganized to coordinate the interests of 
manufacturers of mechanical equipment 
in their relations with NRA. 

The institute officers are: John W. 
O’Leary, Chicago, president; Harry C-. 
Beaver, president of Worthington Pump 
& Machinery Corp., New York, vice- 
president; Paul C. DeWolf, vice-president 
of Brown & Sharpe Mfg. Co., Providence, 
R. I., secretary; Robert H. Morse, presi- 
dent of Fairbanks-Morse & Co., Chicago, 
treasurer. 


National Industrial Electric Service Associa- 
tion was organized at Bluefield, W. Va., 
on August 4, when a meeting of electric 
service and repair shops was held, with 
representatives from North Carolina, Vir- 
ginia, West Virginia, Tennessee, Kentucky, 
\labama and Pennsylvania. The officers 
are: W. W. Hanks, Charlotte Electric 
Repair Co., Charlotte, N. C., president; 
F. W. Kirby, National Armature & Elec- 
tric Works, Bluefield, W. Va., secretary; 
George F. Stratton, Armature Winding 
Co., Charlotte, N. C., treasurer. At a 
subsequent meeting the name of this group 
was changed to National Industrial Ser- 
vice Association. 


Wire, Cable and Transformer Standard 
Specifications Approved 


\merican Standards Association has ap- 
proved Standard Specifications for Code 
Rubber Insulation for Wires and Cables 
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for General Purposes as American Stand- 
ard. Specifications were prepared by the 
Sectional Committee on Insulated Wires 
and Cables which is under the sponsorship 
of the Electrical Standards Committee and 
apply to the insulation for electric wire 
and cable of the grade known to the elec- 
trical trade as “Code.” They are divided 
into the following parts: workmanship ; 
properties, such as thickness of insulation, 
chemical, physical, and electrical proper- 
ties; measurements and tests, such as di- 
mensional measurements, chemical, me- 
chanical, and electrical tests. 

Standards for Constant Current Trans- 
formers, Moving Coil Type have also been 
approved. These standards were submitted 
for approval by the American Institute of 
Electrical Engineers and comprise a re- 
vision of the A.J.E.E. Standard No. 12, 
and were approved by the American 
Standards Association as existing stand- 
ards and consigned for revision to the new 
Sectional Committee on Transformers, 


Branch Offices 


Ferracute Machine Co., Bridgeton, N. J., has 
appointed E. A. Main as district sales manager 
for Metropolitan New York, with offices at room 
1532, 55 West 42nd St. Tel. LA 4-5041. Mr. 
Main was formerly with the E. W. Bliss Co.. 
Brooklyn, N. Y., twenty-five years in sales and 
engineering work and for the past thirteen years, 
export manager. 

Wayne Radio Mfg. Co., Fort Wayne, Ind., 
maker of photoelectric equipment, announces the 
appointment of the St. Louis Bandit Resistant 
Co., St. Louis, Mo., as representative in the 
Missouri and Southern Illinois territory. 

Wagner Electric Corp., St. Louis, Mo., will 
move its automotive division for branch service 
and repair work. in New York, from 503 West 
56th Street to 37 West 65th Street. 








American Gear Manufacturers As- 
sociation—Fall meeting, Penn-Lin- 
coln Hotel, Wilkinsburg, Pa. Oc- 
tober 17-18. J. C. McQuiston, sec- 
retary. 


Coming Conventions 
| 


National Battery Manufacturers’ As- 
sociation—Sherman Hotel, Chicago, 
Ill., October 19-21. W. J. Parker, 
commissioner, 7 E. 44th St., New 
York. 


National Metal Congress and Exposi- 
tion—Detroit. Held under auspices 
of American Society for Steel 
Treating, W. H. Eisenman, 7016 
Euclid Ave., Cleveland, secretary. 
October 2-6. 


Association of lron and Steel Elec- 
trical Engineers—Pittsburgh,  Pa., 
October 17-19. John F. Kelly, secre- 
tary, Empire Building, Pittsburgh, 
Pa. 





also under the sponsorship of the Elec 
trical Standards Committee. The stand 
ards cover service conditions; definitions 
of apparatus classification, parts and prop 
erties of apparatus, systems, and duty clas 
sification; rating; heating, including tem 
perature limitations and conditions and 
methods of making temperature tests; 
efficiency and losses; dielectric tests; in 
sulation resistance; and lead markings 


Inspectors’ Association Recommends 
Approved Cords 


In line with a movement organized last 
March to create, through educational 
means, a demand for safe and approved 
electrical materials, the educational com- 
mittee of the New York and Westchester 
Chapters of the International Associatio1 
of Electrical Inspectors broadcast an ap 
peal during September to all electrical deal 
ers, suggesting that electrical materials 
purchased by them be equipped with ap 
proved cords. Order-endorsement stickers 
were sent to be used by the dealers on all 
lamps and appliances equipped with flexi 
ble cord. Dealers were asked to be sur 
that all cord supplied with lamps and appli 
ances be of an approved type, identified by 
the bracelet label encircling the cord at 
intervals of five feet. 


and Agencies 


Synthane Corp., Oaks, Pa., manufacturer of 
laminated Bakelite, announces a change in ad- 
dress of J. W. Davis, Cleveland manager, t 
437 Penton Building, 1213 W. Third Street. 

C. F. Burgess Laboratories, Inc., formerly in 
New York, is now located in Freeport, Ill., wher« 
the manufacture and sale of the products of th« 
company will be continued. 

Federated Sales Service, 537 Commonwealt! 
Ave., Boston, Mass., announces the appointment 
of Edward T. Clarke as Ohio representative 
with office in Cleveland, 1236 Standard Bank 
Charles W. Parker, 90 State Street, Albany 
N. Y., has been appointed up-state New York 
Vermont and Western Massachusetts represent 
ative. 


Electrical Manufacturing, October, 1933 





ME 
= 


October, 1933 Electrical 


Manufacturing 


DELTABESTON 


Deltabeston Stove Wire and Range Cable is in- 
sulated with a wall of specially treated asbestos ap- 
plied in a fibrous state. The solid or stranded con- 
ductors are copper, monel or nickel. They are 
completely surrounded by a wall of continuous in- 
sulation designed to withstand high temperatures. 
No seams, laps, joints or breaks. 


Deltabeston, pioneer in its field, assures perma- 
nent, uninterrupted service. It is easy to strip and 
handle, fire-proof, tough, flexible, fine appearing 
and approved by the Underwriters’ Laboratories. 


Use Deltabeston and protect your products’ op- 

a erating efficiency. Write for further information 

Rte asbestos asbestos —felted and samples to Section Y-2210, Merchandise Dept., 
| aane pio General Electric Co., Bridgeport, Conn. Distrib- 
uted by G-E Merchandise Distributors and Graybar 


ene Electric Co. 


GENERAL @ ELECTRIC 


DELTABESTON WIRE 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT * 
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UNDERW! RITERS 
LABORATORIES 
INSP. CORD 


INSULATED 
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ede . Quick Service 
Without Sacrificing Quality. 
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Late News 


United Lacquer Mfg. Corp., has moved from 
North Arlington to Linden, N. J. 


Air Controls, Inc., Division of the Cleveland 
Heater Co., is successor to the Warm Air Furn- 
ace Fan Co., 1960 West 114th Street, Cleveland. 
Ohio. 


Cedarburg Mfg. Co., Cedarburg, Wis., recently 
acquired the property and patents of the Ameri- 
can Electric Motor Co., formerly a subsidiary of 
Splitdorf-Bethlehem Electric Co., Newark, N. J., 
and will continue to manufacture removable sta- 
tor, moisture and dirt-proof, and ventilated mo- 
tors in sizes ranging from \% to 30 hp. 


Traylor Vibrator Co., Denver, Colo., has 
been acquired by The Jeffrey Manufacturing Co., 
Columbus, Ohio. The business will be conducted 
as the Jeffrey-Traylor Division of The Jeffrey 
Manufacturing Co., Columbus, where both me- 
chanical and electrical parts of Jeffrey-Traylor 
units will be manufactured. James A. Flint, 
formerly vice-president of the Traylor Vibrator 
Co. will be in charge of the new division. 


Vascoloy-Ramet Corp., North Chicago, IIl., or- 
ganized Sept. 1, consolidates the tantalum car- 
bide manufacturing divisions of Vanadium-Al- 
loys Steel Co. of Latrobe, Pa., Fansteel Products 
Co., Inc., and the Ramet Corp. of America. 
This combination of facilities makes available a 
complete line of tantalum carbide alloy products 
for production of cutting tools and drawing dies. 


Guardian Electric Mfg. Co., 1526 West Adams 
St., _Chicago, Ill., has recently established a 
special engineering department to cooperate in 
the solution of relay design and application prob- 
lems and it is the purpose of this new depart- 
ment to provide rapid service and designs on all 
types of electrical relays for A. C. and D. C. 
that will be both economical and perfectly fitted 
for the work intended by the customer. — 


Zerozone, Inc., 939 East 95th Street, Chicago, 
reports that all sales will be handled through 
the Chicago office on both the domestic and 
commercial refrigerator lines, the general sales 
office having recently been moved from New 
York to Chicago. J. G. Brown is general sales 
manager. 


_ Williams-Oil-O-Matic Heating Corp., Bloom- 
ington, Ill., has adopted the forty-hour week, 
increased wages 10 per cent and also announces 
an increase of 33 per cent in employment. 


M. H. Rhodes, 
Oct. 1 will 
York where 
Center. 


Inc., 
move its 
it will be 


Hartford, Conn., after 
general office to New 
located at Rockefeller 


Electric Broom Corporation, 
Street, New York, is offering a new type of 
vacuum cleaner. It is driven by a 1/6 hp. motor, 
has self-starting automatic control in the hand 
and automatic cord release. There is no dirt bag. 
A dirt receptacle forms part of the cleaner body. 
The filter case is finished in Bakelite. , 


H. S. Spencer, advertising manager, General 
Plastics, Inc., molders of Durez at North Tona- 
wanda, N. Y., reports that Harry M. Dent, 
president of the company has been issued a pat- 
ent on a process for gluing wood veneers with 
an emulsion of synthetic resin. 


113 West 42nd 


Lewis-Shepard Co., Watertown Station, Bos- 
ton, Mass., manufacturers of material handling 
equipment, announces the appointment of Geo. H. 
Corliss as sales promotion and advertising man- 
ager. Mr. Corliss was previously connected 
with J. A. Fay & Egan Co., Cincinnati, the 
Kewaunee Mfg. Co., Kewaunee, Wis., following 
his connection with the S. A. Woods Machine 
Co., Boston, Mass., in 1910. 


Hygrade Sylvania Corp. announced late in 
August that additional employees totaling 1400 
were employed from June 17 to August 12 and 
that payroll increases for this period have been 
at the rate of $1,000,000 annually, or an in- 
crease of more than 35 per cent. 


Stewart-Warner Corporation sales are running 
at a rate almost twice that of last year according 
to Joseph E. Otis, Jr., executive vice-president. 


: Reynolds Spring Company reported July sales 
$221,164 compared with $105,240 a year ago. 


A. F. 


Erickson, vice-president 
Appleton 


n Manufacturing Company announces 
that this company has just completed patent 
licensing agreements with a group of loading 
manufacturers of electrical wiring materials. 
Some thirty patents and applications are in- 
cluded in the agreement, covering a wide variety 
of switch boxes, outlet boxes and accessories, 
embodying convenience and labor-saving fea- 
tures especially adapted to modern wiring in- 
stallations. 


52 


of the Roeach- 


The agreement provides for the maintenance 
of standards of quality and workmanship and 
tor the maintenance of uniform marketing con- 
ditions as to the licensor and all licensees. It 
also provides a fund for the prosecution of in- 
fringements and the enforcement of provisions 
relating to marketing conditions. 

To assist in administering the agreement, the 
company has appointed Raymond Mooney, who 
has been active in electrical manufacturing 
circles since 1916, as technical adviser. 


International Resistance Co., 2100 Arch Street, 
Philadelphia, Pa., has developed a new “elbow 
type’’ radio suppressor, Type MCB, for cable 
installations on automobiles having recessed 
spark plugs. This new unit is fastened securely 
to the cable in place of the cable terminal fitting 
and the suppressor elbow is slipped over the top 
of the spark plug. Designed to eliminate the 
danger of poor contact and loss of spark in- 
tensity often found where the old style sup- 
pressor is sliced into the cable. Molded into a 
solid one-piece construction without springs, 
steel-wool, solder, rivets or other intermediate 
parts. Standard value, 15,000 ohms. Other 
values are also furnished. 


General Household Utilities Company, Chicago, 
Ill., was recently organized following the merger 
of the former Grunow Corporation of Chicago 
and U. S. Radio and Television Corporation, 
Marion, Ind. The present electric refrigerator 
and radio lines will be supplemented by other 
electric household appliances. Wm. C. Grunow 
is president and J. Clarke Coit is chairman of 
the board of the new company. 

Coast to Coast Radio Corp., 123 West 17th 
Street, New York, announces a new power am- 
plifier unit for use in public address systems, 
operating either on 110 volts A. C. or a 6-volt 
storage battery or both. It is a 13-watt dual 
channel-dual output 3-stage amplifier which may 
be quickly changed over from storage battery to 
110 volt operation without changing tubes or 
using adapters or making any internal change. 
The switch-over is made by inserting a five- 
prong plug into a socket mounted on the end of 
the chassis. 


Tap-Switch Corp., 809 Main Street, Peoria, Il., 
has developed an electric switch which installed 
on the beer tap flashes an electric sign “on” 
when a stein of beer is being drawn and “‘off’’ 
when the flow of beer stops. 


Baldwin-Southwark Corporation, Philadelphia, 
Pa., recently announced the De La Vergne air- 
conditioner for which the De La Vergne Engine 
Company of Philadelphia, is sales agent. This 
new conditioner is of the self-contained, cabinet 
type, with motor driven compressor requiring 
no water connections, drains or refrigerant pip- 
ing. A 2-hp. vertical motor drives a two-cylinder 
compressor and operates at a synchronous speed 
of 1800 r.p.m. Refrigerating capacity is 1% 
tons per 24 hours, or 18,000 b.t.u. per hour. 
Seven pounds of Freon Gas is _ hermetically 
sealed to prevent necessity of renewal. Two 
fans of special construction for quiet air cir- 
culation are direct-connected to a 4-hp. motor. 
Current input is 220 volts A. C., 1% to 2™% 
kw., according to outside temperature. Auto- 
matic safety control prevents the compressor 
from starting unless the fans are in operation. 


Cc. O. Jelliff Mfg. Corp., Southport, Conn., has 
purchased the entire assets of the Alloy Froducts 
Company, formerly of Irvington. N. J. The 
equipment has been moved to Southport and 
additional equipment has been installed for the 
drawing of wire from the rod to the very finest 
sizes, including resistance wires. A large part 
of the wire will be for the company’s own weav- 
ing purposes but some of it will be put on the 
market for sale to specialty manufacturers 
The newly formed wire division is in charge of 
J. P. Kavanaugh, former proprietor of Alloy 
Products Co. 


Wells Mfg. Co., Greenfield, Mass., recently an- 
nounced a new grinder for lathe and planer 
tools. This machine. No. 150, designed to 
grind and finish lap all tool bits, of either high- 
speed steel or tungsten carbide, consists of two 
units, one for grinding, the other for lapping. 
A specia! face grinding wheel is mounted di- 
recently on a \4 hp. motor, the lapping unit be- 
ing connected bv a belt from the motor pulley. 
The grinding wheel consists of an outer ring 
for coarse vrindine and a central section for 
finish grinding. The lap is also made in two 
parts, the outer ring for lapping out all wheel 
marks, the center section, being charged with 
a finer abrasive for lapping tools to a smooth, 
keen edge. 


Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa., announces a new grade of Micarta 
No. 1C17, for the radial part of roll neck bearing 
on severe applications and No. 863,. for thrust 
plates on all bearings. It can be, machined or 
sawed to any desired shape and will stand 
higher thrust loads and pressures without dis- 
lamination, splitting, or working out of the 


chuck. It is green in color to distinguish 
from 1B21 and 262 for use on bar, rod, wire 
and other small mills, and also used for tt 
radial parts of bearings on lighter pressure a, 
plications. 


General Electric Company and four of its a 
sociated companies recently removed their office 
in New York to the new General Electric Build 
ing, 570 Lexington Avenue at 5lst Street. In 
cluded are the executive offices, New Yor! 
district office, air conditioning department, ele 
tric refrigeration department, Atlantic divisio: 
of the incandescent lamp department, merchan 
dise department, and plastic department of G-f 
the General Electric Contracts Corp., G. E. Em 
ployees Securities Corp., General Electric Realty 
Corp., and International General Electric Com 
pany, Inc. Fourteen of the G-E offices in th« 
new building have been equipped with air con 
ditioning equipment. 

At the service building of the company, 41} 
West 13th Street, are located the field engineer- 
ing division (except the New York district er 
gineer and the application engineering division 
which are in the General Electric Building), th 
constructon division, order service division, New 
York service shop, and New York warehouse. 


Igrad Condenser & Mfg. Co., Rochester, N. Y 
has been purchased by Continental Carbon, Inc. 
13900 Lorain Ave., Cleveland, Ohio. The Roches- 
ter plant is being moved to Cleveland, and a 
complete line of paper condensers will be of- 
fered. 


Ray Battery Co., a manufacturer of storag: 
batteries, battery chargers and electric welding, 
transformer and motor generating sets is trans- 
ferring factory and offices from Chicago t 
Beloit, Wis. 


Emerson Radio & Phonograph Corp., 641 Sixth 
Avenue, New York, radio manufacturer will re- 
move to 111 Eighth Avenue. 


Warren Telechron Co., Ashland, Mass., an- 
nounced a list price increase, affecting prac- 
tically all electric clock models in the company 
line. 


Obituaries 
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Albert Lee Harvey, industrial control engineer 
of the Chicago office of Westinghouse Electric 
and Manufacturing Co., died at Randolph, Neb., 
July 9, 1933. 


Charles J. Marsh, director of purchases for 
the General Cable Corp., New York, and former 
president of the New York Metal Exchange, died 
September 25 at his home in Upper Montclair 
N. J., after a year’s illness. He was born in 
Canton, Ohio, 70 years ago. Surviving are his 
widow, a daughter, a son and a brother. 

Before its consolidation with the General Cable 
Corp., Mr. Marsh had been vice-president of the 
Standard Underground Cable Co. He was one 
of the largest buyers of copper in the world. 
Earlier in his career, he was with the Westing- 
house Co. 


Henry W. Darling, formerly treasurer and 
vice-president of the General Electric Company, 
died at his home in Schenectady, Sept. 4, in his 
eighty-seventh year. Mr. Darling was treasurer 
of General Electric for more than thirty year 
He resigned late in 1924. At the time of his 
resignation, which was due to his advanced age 
the board of directors elected him a vice-president 
and conferred on him the honorary title of treas- 
urer emeritus. Before becoming identified with 
the electrical industry, in the early nineties, Mr 
Darling had established himself in the financial 
field in Canada. Mr. Darling was a native of 
Edinburgh, Scotland. 


Emanuel William Sundberg, who died May 
1933, was born in Stockholm, Sweden, in 1875 
He was electrical and mechanical designing 
draftsman for the General Electric Co., at Lynn, 
Westinghouse Electric and Mfg. Co., East Pitts- 
burgh, Pa., and the Crocker-Wheeler Co., at 
Ampere, N. J., between 1898 and 1902. In the 
latter year he became chief draftsman for th« 
Roland Telegraph Co., Baltimore, and later held 
a similar position with the National Electriv 
Signaling Co. of Pittsburgh. In 1914 he became 
designer for the Wagner Electric Mfg Co., at 
St. Louis, Mo., subsequently joining the Brook- 
lyn Edison Company with which company he was 
designer until his death. 


William H. Kenyon, who has been called the 
dean of patent lawyers, died September 5, at 
Sharon, Conn. He was founder of the New 
York Patent Law Association and was senior 
partner in Kenyon & Kenyon, 165 Broadway, 
New York city. He was 77 years old and leaves 
a widow and three children. Among the many 
important cases with which Mr. Kenyon 
associated were those involving the. patents for 
the telephone, the Brush electric arc lamp, <y- 
namo and storage battery, the Edison electri 
incandescent lamp, and a number of trolley 
devices. 
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Perfect Your Product 


witH A-R-C MOLDED 
Electrical Parts 


Custom molding by American 
Record Corporation has helped 
many electrical products to 
achieve perfection. A-R-C pre- 
cision molding in all plastic ma- 
terials is perfectly adapted to 
the requirements of the elec- 
trical industry. 


Skilled molding engineers, 


and expert die makers, using Molded Products Division 
the very finest tool steel; and 


molding from all standard SCRANTON, PA. 
and special plastic materials 

make American Record Cor- 

poration molding service the 

most dependable. Produc- 

tion efficiency makes A-R-C 

molding the most economical! 

Full particulars on request. 


NEW YORK @ CHICAGO @ DETROIT @ CLEVELAND @ HOLLYWOOD, CAL. 


es tor 
former 
e, died 
itclair 
orn in 


awe Important Announcement 
oe to the Users of RECTIFIERS 


as one 
world 
esting- 


Illustrating the 


NEW 
Type ““H” Units 


B-L 
vrs RECTIFIERS ‘cr 


Unfilte 
ams (Electronic) and Filtered) 


signing 
t Lynr 


; Pitts. | for time clocks, burglar alarms, telephones, 

Ta’ the || exciter lamps, speakers, signal systems, charg- 

for the || ing batteries, amplifiers, amateur and broad- 

Hectic cast transmitting tube filament supply, volume 
indicators, relays, electric fuel pumps, electric Obviously, Acme can produce transformers for any radio 
organs and many other types of direct current air ne a head at -; — en pe a 
a || equipment. Let our engineers assist you. Oe oe ee ee, Se 


' Wri g specialized experience that comes from years of engineer- 
= % : € o e ‘a u € . . . 
1e New rit f r lsteratur ing and manufacturing the finest transformers skill can 
F eemnior | a 


padway. |The B-L ELECTRIC anB- eee produce. Check your transformer costs now—then com- 


e mar 


re with Acme. 
on was | MFG. COMPANY Jelqeug) a] a py ccccseze . pare cme 


ants for 


oe ete | ST, LOUIS, MO. memes o- B~ L— | v THE ACME ELECTRIC 
ley cat AND MANUFACTURING COMPANY 

pent ri 1440 HAMILTON AVE. CLEVELAND OHIO 
r, 1933 i; 



















































































































































































































































































































































































































































































































































































Motors, Drives, Controls 


1001. Vari-speed Motors. Four-page bul 
letin covering the Sterling system of in 
finite speed variation as developed in the 
Sterling Vari-speed motor. The sim- 
ple operating principle, consisting of high- 
speed V-belt running on two ingenious V 
pulleys mounted on fixed parallel spline 
shafts, is described, also the Slo-speed 
gears which are built integral with the out- 
put shafts, providing single or double re- 
ductions giving slow speeds (down to 5 
rpm.) or increasers, giving very high 
speeds (up to 15,000 rpm.). Illustrations 
of a 15 hp. motor, with cuts showing the 
inside mechanism and other features are 
included. Sterling Electric Motors, Inc. 


1002. Lathes. Bulletin No. 101-A, de- 
scribes underneath belt motor driven lathes 
of the back-geared, screw-cutting type in 
sizes from 9 to 18 in. swing and bed 
lengths from 2% to 14 ft. There is also 
shown a complete range of countershaft 
driven lathes. Attachments, chucks and 
tools fitting both types of lathes are listed. 
South Bend Lathe Works. 


1003. Commutators and Slip-Rings. [ulle 
tin describing the company’s manufactur- 
ing and repair service for all types and 
sizes Of commutators and slip-rings, in 
cluding the re-filling of existing shells and 
the manufacture of complete new assem 
blies. Columbia Electric Mfg. Co. 


1004. Electric Motor Bushings. Catalog 
listing motor bushing specifications, giving 
make and type of motor, bushing stock 
number, motor model or frame. parts 
number, motor speed and horsepower and 
size of bushing. Includes alphabetical list- 
ings with illustrations, numerical listings 
and progressive size chart, with separate 
price list. Bunting Brass & Bronze Co. 


Machines and Equipment 


1021. Graphic Instruments. 
333, looseleaf, four pages. 


Bulletin No. 

Interesting 
text and illustration designed to show the 
user how to judge graphic instruments. 
Esterline-Angus Co. 


1022. Indicating Meters. Catalog No. 18, 
Second Edition, twelve pages illustrated, 
describes switchboard types of indicating 
meters, also current and potential trans- 
formers. Catalog No. 20, Third Edition. 
twelve pages, with illustrations, describes 
other indicating meters, round and por- 
table type. Hickok Electrical Instrument 
Co. 


1023. Humidity Controls. Bulletin A, Friez 
humidistat, made in two types. The new 
Friez relative humidity indicator complete 
with thermometer is described in Bulletin 
B. Bulletin D covers complete control 
assemblies with relays, transformers and 
solenoid valves, etc. Also a_ bulletin 
on the Model B Hygro-Thermograph. 
These interesting and well illustrated fold- 
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PUBLICATIONS 


ers give complete design details and oper- 
ating data, together with price informa- 
tion. Julien P. Fries & Sons, Inc. 


Materials and Parts 


1041. Rheostats and Resistance Units. 
Catalog No. 9 with descriptive details, 
prices and illustrations on vitreous enam- 
eled rheostats and fixed resistors, cement 
coated wire wound resistors, carbon re- 
istors and other resistance specialties. Also 
insert covering recent addition to the 
“Dividohm” line of voltage dividers 
(semi-variable resistors) and bringing up 
to date the table of sizes and ratings and 
other details, including list prices. Ohmite 
Ufg. Co. 


1042. Loud Speakers. Three bulletins 
covering electro-dynamic speakers made 
in twelve models and designs, with speci- 
fication tables and list prices. Data Sheet 
No. 109-A gives details on the response 
characteristics of auditorium 
series “M” and “V.” Jensen Radio. 


1043. Scovill Products. Sixteen-page 
booklet listing non-ferrous mill products 
and describing facilities of the company, 
its divisions and subsidiaries, who make 
fasteners, attaching equip- 
screw products and other brass 
Scovll Vfg. Co. 


models, 


W ire o¢ ods, 
ment, 


VOC ds. 


1044. Electrical Insulations. Price Lists 
Nos. 94 and 95 covering Micanite, commu- 
tator rings and segments, tape, cloth, paper, 
flexible plate, varnishes, slot papers, etc. 
Vica Insulator Co. 


1045. Plastics. Booklet, “A Ready Refer- 
ence for Plastics,’ containing a_ brief 
description of the commonly used plastics. 
mechanical and _ electrical 
properties of seven of the most common 
types of plastics are given, as well as the 
field for which each is especially adapted. 
\ section of useful tables is included at 
the end of the book. 26 pages. Boonton 
Volding Co. 


The specific 


General 


1061. Proposed Dictionary of Electrical 
Engineering Terms. Report No. 2 on Pro- 
posed American Standard Definitions of 
Electrical Terms, representing the result 
of over three years’ work by a committee 
of 120 engineers and scientists. Published 
for review and criticism prior to being 
submitted to the American Standards As- 
sociation for adoption as an American 
standard. Prepared under the direction 
of and sponsored by the A.LE.E. More 
than 3400 definitions in book of over 200 
pages. As it has been found imprac- 
tical to carry through the entire program 
in time to be included in this edition, the 
glossary in its present state is incom- 
plete and in some cases conflicting defi- 
nitions appear. It is expected, however, 
that these will be coordinated in the final 
report. Comments and suggestions are re- 


To obtain any of these fill in this 

coupon and mail it to the Editor 

ELECTRICAL MANUFACTURING. 
239 W. 39th St., New York 





Numbers Wanted ........... 
Your Name RE oc ge 
Nv its.ec oc ows iemhedes 


0 eres te ee 
Pee ee te eax» 
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quested and should be addressed to H 
E. Farrer, Secretary, Sectional Committe: 
on Electrical Definitions, A.ILE.E., 33 
West 39th St., New York. 


1062. Steel Strapping. Pamphlet “My 
Strapbook by. Doc. Steelstrap,” 16 pages 
illustrated, shows a variety of ways in 
which steelstrap can be used for safe and 
economical packing and shipping. Savings 
in freight and container costs where excess 
poundage has been trimmed off in handling 
shipments of cartons, odd packages, 
bundles, and heavy merchandise, are in 
dicated. Suggestions on unit-load ship 
ments, for crating washing machines, brac 
ing motor shipments, etc. are pictured, also 
the necessary tools and equipment avail 
able, including hand and motor driven 
strapping tools, seals, sealers, stretchers, 
and reel stands, also a semi-automatic fast 
production electric spot weld sealing ma 
chine. .deme Steel Company. 


1063. Aluminum Alloys. Booklet on Ni 
-ral series of light aluminum alloys pro 
duced in three grades and available in flat 
coiled and strip sheets, sheet circles and 
stampings, tubing, bars, rods, wires, rivets 
screw machine products, extruded mold 
ings, structural and special shapes, di 
permanent mold and sand castings am 
ingots. Nicralumin Co. 


1064. Steel. Booklet on bars, 
plates and semi-finished steel entitled 
“Sizes We Roll and Standard Extras.’ 
It incorporates all the up-to-date changes 
in extras. It also includes tolerances, and 
size data on the products of the company’s 
bar, plate and structural mills. This edi 
tion is of a new and larger size, 35¢ x 8! 
inches, 42 pages. IJnland Steel Co. 


shapes 


1065. Zinc. Booklet, ‘Planning-Mak 
ing-Selling—Design for Profit,” illustrat 
ing many interesting manufacturing ce 
velopments in which “Horse Head” zi 
is employed, featuring attractive desig 
for electrical appliances and other equi 
ment. New Jersey Zinc Co. 
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H as the relay on which its satisfactory opera- Write 
i tion depends. If it is a DUNCO relay, 
ttec your customer will have no _ complaints; for NEW 
22 DUNCO dependability has been tested and 
‘) > 
= proven through years of use Over 100 
standard styles; special relays designed to Catalog 


meet unusual requirements 
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Copies of any of the 
tioned here may be obtained by 
sending 15 cents for each copy 
wanted to the Editor, ELECTRICAL 
MANUFACTURING, 239 W. 39th 
Street, New York City, N. Y. Where 
more than five patents are wanted 
at one time the additional numbers, 
beyond five, are ten cents a copy. 


patents men- 


"The patents on motors and motor 
controllers together with those on 
motor-driven devices (where the mo- 
tor drive is part of the patent claim) 
are omitted here but appear group- 
ed on pages 30 and 31. 








Batteries 

1,919,341 Storage Battery Gayner Glass 
Works, Saiem, N. J 

1,919,808 Power Supply Battery & Charger 
System Bell Telephone Laboratories Inc., 
New York city 

1,919,88 Stoppered Tubular Storage Bat 
tery Element Charles 1). Galloway, Wyndmoor 
Pa. 

1,919,891. Charging Circuit for Storage Bat 
teries. William C. Leingang, Detroit, Mich 

1,919,892. Means for Control of Storage 
Battery Charge. William C. Leingang, Detroit, 
Mich. 

1,929,151 Potential Producing Cell. Samuel 
Ruben, New Rochelle, N. Z. 

1,920,261 Storage Battery Filling and Ven 
tilating Plug. Robert A. Lavender, United States 
Navy Application 

1,920,608 Battery Connection Dorsey 
Thompson, Philadelphia 

1,921,169. Battery Terminal or Connector 


John H. Ryalls, 
1,921,840 


Richmond, Va 


Battery Terminal or Connecter 


Charles W. Burnheimer, Kokomo, Cal 

1,921,841 Method of Charging Accumula- 
tors Radio Corp. of America. 

1,922,483 Primary Electric Cell National 
Carbon Co., Inc 


Heating Devices 


1,918,27¢€ Electrically Warmed Shoe. Wil 
liam W. Lillard, Mahwah, N. J. 

1,918,317 Silicon Carbide Resistor Glo 
bar Corp., Niagara Falls, N. Y. 

1,918,651. Windshield Heater and Wiper. 
Alvin G. Luttrell, Dallas, Tex. 

1,919,050 Cooker Harry C. Warner, Kan- 
sas City, M« 

1,919,068. Temperature Regulator General 
Elec. Co 

1,919,558. Heater Knapp- Monarch Co., 
Webster City, Iowa. 

1,919,559. Toaster Knapp- Monarch  Co., 
Webster City, Iowa. 

1,919,560. Waffle Iron Assembly. Knapp 
Monarch Co., Belleville, Il. 

1,919,660 Shoe Lasting Apparatus Tacob 
S. Kamborian, West Newton, Mass 

1,919,816. Process of Forming Electric Re 
sistance Heating Elements Edwin L. Wiegand 
Pittsburgh, Pa. 

1,919,975 Heater for Thermal Relays. Gen 
eral Elec. Co. 

1,920,380 Induction Furnace Albert 1 
Greene, Seattle, Wash. 

1,920,668. Safety Sadiron Thomas 1 
Reed. Los Angeles, Cal. 

1,920.685 Water Heater William | Ev 
ans, Washington, Ind 

1,920,871. Toaster Beardsley & Wolcott 


Mfg. Co., 


1,920,914 


Waterbury, Conn 
Dehumidifier 
Co., Louisville. Ky 
Cigar and Cigarette Lighter. Franl 
Akron, Ohio 
Therapeutic Appliance 
Therm-A-Mode, Inc., 
é Incinerator. Elec 
Philadelphia 


Advance Mfy 





meral. 
343 With Heat 
Orange, N 


Incinerators 





1,922,312. Furnace. Union Carbide Co. 

1,922,440. Heating Appliance Arthur | 
Kercher, Berkeley, Cal 

1,922,546 Percolator Revere Copper and 
Brass, Inc., N. Y. C. 

1,922,782. Infusion Device Liquid Heater. 
Thomas A. Edison, Inc., West Orange, N 

2,958 Vaporizer Max Katzman, Utica, 

N. ¥ 

1,923,083 Air Heater Ernest F. Fisher, 
St. Louis, Mo 

1,923,461 Windshield Heater Edward A. 
Small, Franksville, Wis. 

1,923,584. Thermostatic Wax Pot. United 





Shoe Machinery Corp., Paterson, N. J. 

1,923,644 Furnace Pittsburgh Research 
Corp., Pittsburgh, Pa 

1,923,862 Hair Waving Heater. Frederics, 
inc. N. ¥. C 

1,923,874. Reflector Air Heater. John C 
Morgan, Los Angeles. 

1,924,040 Hair Waving Device Thermi 
que, Inc., St. Louis, Mo 

1,924,079 Means for Supporting Resistor 
Coils in Electric Furnaces Ajax Elec. Co., 
Ine Philadelphia 

Lighting Equipment 

1,918,327 Traffic Signal Willian M. Dyer 
St. Paul, Minn 

1,918,347 Flashlight Chase Companies, 
nm Waterbury, Conn. 

1,918,455 Indirect Lighting Fixture. Mil 
ler Ce Meriden, Conn, 

,918,480 Light Signal General Railway 
Signal ( . Rochester, N. Y. 

18,484 Lighting Fixture Miller Com- 
iny, Meriden, Conn. 

1.918.579 Automobile Lighting. Clum Mfg. 
( Milwaukee. 

918,615 Sign Fred Hotchner, Los 
Angeles, Cal. 

1,918,616 Double Faced Sign. Fred Hotch 
ner, Los Angeles, Cal. 

1,918,725 Arc Lighting Apparatus James 
il Wagenhorst, Detroit, Mich. 

1,918,726. Lamp Socket. Weber Elec. Com 
pany, Schenectady, N. Y. 

1,918,803 Portable Electric Light Dura 
Company, Toledo. 

.918,823. Lighting Fixture. Richard O. 
Pfeiffer. South Orange. N. 

1,918,828 Lighting Fixture. George Ar 
ras and Dwight E. Worrell, Chicago. 


1,918,876. Illuminating Attachment for Tele 


phones Elizabeth Smith, St. Louis, Mo. 

1,919,024. Pocket | Flashlight. Bridgeport 
Metal Goods Mfg. Co., Bridgeport, Conn 

1,919,053 Electric’ Control Circuit. Gen- 
eral Elec Co. 

1,919,294, Accordion Illuminating Means 
Maria Galizi, Brooklyn, N. Y. assigned one-half 
to Adriano Galizi, New York, N. Y. 

1,919,490 Source of Light and Method of 


oO 
Operating the Same... Egbert Von Lepel, N. Y. 





1,920,011 Lamp Lock. George Gockstet 
ter, Canton, Ohio 
1,920,314 Flashlight. Henry Hyman, N 
¥..< 
920,555 Neon Tube Sign Drago Grbo 
v Be ee 
710. Luminescent Tube Terminal Con 
Sockets. Ferdinand L. Nelson, Los 
1,920,826. Animated Illuminated Sign. Cin- 
nnati Advertising Products Co., Cincinnati 
1,921,069 Safety Lamp. Thomas & Betts 


Co.. Elizabeth, N. J 


1,921,171 Flashlight. Glenn A Smith, 
United States Navy. Long Beach, Cal. 

1,921,295. Lamp Guard. George B. Hume. 
ind Grove W. Walls. Kansas City, Mo 


1.921.570 Illuminated Advertising Sign. P 


F. Yoerger Sign Co., Columbus, Ohio 

1,921,614 Illuminated Artificial Plant. John 
Frei, Tr... Chicago. 

1.921,784-1,.921.785 Dirigtble Light. In 
ternational Spotlight Corp., Chicago 

1,921,875 Lamp Greist Mfg. Co., New 
Haven. Conn 

1.922.004 Electrically Lighted Vehicle Toy 
Girard Model Works, Inc Girard, Pa. 

1.922.077 Grounding Fitting Thomas & 
Betts C Elizabeth, N 

1,922,028 Dynamo-Electric Machine. Pierre 
I. Chandeysson, St. Louis 

1,922,036 Arc Lamp Health Ray Mfg. 
Cr ine., %, ¥. < 

1,922,309 Luminous Sign William W. 
Lillard, Ridgewood, N. J. 








he Month's Electrical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date.* 





1,922,332. Flashlight. Blake Mfg. Cor) 
Springtield, Mass. 

1,922,524. Electric Sign Gas Lamp Construc 
tion Connecticut Telephone & Elec. Corp., Meri- 
den, Conn. 

1,922,618. Catadioptric Lens (Automobile 
Lamp). General Motors Research Corp., Detroit 

1,922,754. Lamp Shade Bracket. Laurit 
\. Andersen, Waterbury, Conn. 

1,922,786. Store liiuminating Device with 
Plurality of Convex-Concave Light Deflecting Ele 
ments. Piggly Wiggly Corp., Cincinnati. 

1,922,787. Automobile Headlight. Alexande: 
Touchman, Piqua, Ohio. 


1,922,796. 


Direction 


Indicator 


Thomas Ellis Drewry, Griffin, Ga. 


1,922,801. Battery 
Carbon Co., Inc., N. 

1,923,144. 
for Decorative Purposes. 
selle Park, N. 

1,923,270. Current 
Ornamental Lighting. 


1,923,309. Illuminated Display Ralph N 
Ilenderson, Terre Haute, Ind. 

1.923.523. Automatic Sign With a Multiplicity 
of Rotatable Blocks. Paul B. Whitney, Sant 
Monica, Cal 

1.923.861. Light. » Dura Co.. Toledo 

1,923,962. Flashkght. Ernest W Work 
Edgerton, Kan 


Illuminated 


Conducting 
Jewelite, Inc., Denver 


for 


Hand Lamp. 
Cc 


Ornamental 
Elmer J. 


Ve 
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ationa 


Device 


Graf, R 


Radio & Electronic Apparatus 


Molding for 


1.918.238. Radio Receiving System. Fred | 
Andrews, U. S. Army, Seattle, Wash. 

1.918.244. Injector Device for Electric Di 
charge Devices Bell Telephone Labs., In 
i edly Fagan > 
. 1,918,262. Ultra-Short Wave Repeating Sys 
i oy TR Pn 

1,918,267. Sound Recording and Reproducin 
System. Bell Telephone Labs., Inc. N. Y. C 

1,918,402. Radio Demonstration Apparatus 
Central Scientific Co., Chicago 

1,918,433. Signaling System Edwin H 
Smythe, Evanston. Il. 

1,918,456. Vibrating Apparatus Control. Gor 
don F. Dodge, Oakland, Cal 

1,918,495. Tube Tester. David E. Spar 
Chicago 

1,918,674. Radio Receiver Control. Remotrok 
Corp.. N. ¥. € 

1,918,683. Remotely Controlled Radio Receive 
Wilson Aull, J.., Jackson Heights, N. Y. 

1.918.822. Signal Transmission Systen Le 
relephone Labs., Inc... N. Y. C 


1.91 


ce iver 


1,918,827. 
Sylvania Corp.. 


1,9] 
Receiv 


8,826. 


eg ON 


8.85 


ers 


Electro-optical 
Salem. 
7 Remote 
Edward H. Merritt, Fort Wayne, Ind 
1.918.863. Attachment 


( 


Mass 
Control 


for 


System. 


System 


Herschel G. Pack, San Francisco. 


1,91 
tus. 


1.91£,899. 


8,870 


General Flec. 


Electric 


( 


Eliminating 


Valve 


in Current Supplied to Audions. 


send & Potter 
1,918,975. 


Elec. 


1,918,977. 


phone 


1,919,160 
Freauency 
1,919,182. 


Elec. 


1,919,215 


Poten 
B..€ 


1,919,251. 


M. F 

dD. -& 
1.9 

bridge, 


1,919,309 


and T 


1,919,480. 


Vibra 


Frank Rieber, 


1,919,632 


1,9 
Carry 
Paul. 

1,9 


Radio 
& Mfg. Co. 


Labs, Inc., N 
Radio 
Labs.. 


Co. 


tial Indicator 


age and 


19,263. 
Mass. 


‘elegraph Co 
Devic 


tions into 


19,719 
ing Currents 
Minn. 


19.795. 


Inc.. 
Photo-Electric 


Fr equency 


Westley F 
Rectifier 


Apparatus 
Transmission and Reception 


e 


Electrical 


Subharmonic 


Washington. D 


Thunderstorm o1 


Ross 


and 


for 


Berkeley. Cal 
Sound Radiator 
Transmission 


Program 


Gunn, 


M 


Vacuur 


Converting 


Effects of 


Avtomatically Controlled Radio Ri 


Hygrade 


for 
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Var 


Radi 


Appa 


lation 


Byrnes, Tow1 


Tubes 


Westinghouse 


Raytheon, | 


ethod 


Translating 
Current 
m. Gx. Hiss 


System f 


service 


Freque ncy 


Bell Telephone Labs., Inc., N. Y. C 


1,919,804. 
Bell Telephone Labs.. 


1.9 


Radio, 


19.888. 
fat., NN. -¥ 
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“oc Cc 
Amplifier. 
Space Discharge Device Bel 
ry. C¢ 
Receiving System 
Boonton, N. J. 
System ( 
Electric Fie 


Division System 
Curtis, 
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Washingtor 
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THERMOSTATIC CONTROL 


IS A JOB FOR EXPERTS 


Having introduced the manufacture of The 
thermostatic metals into this country 
and since become its largest producer, 
naturally we have pioneered in their 
applications. There is a Wilco THER- 
MOMETAL for every thermal control; 
and our technical help has proved a 
cost-saver for the leading electrical 
manufacturers. 


A NEW Booklet Is Coming Out 
.. Reserve Your Copy Now 


THE H. A. WILSON COMPANY 
97 Chestnut St., Newark, N. J. 


( Platinum = Ne 


CONTACT Silver _— We also 
POINTS: Special CHICAGO: Write now for manufacture: 
Alloys 89 So. Wabash . es Bare, Enameled, Cot- 
prices, giving ton and Silk Cov- 


ered Wire 


your s pecifica- Antenna and Annun- 


ciator Wire 


things that make “AMERICAN” 
wire something more than just magnet 
wire are:—twenty years of successful 
experience in satisfying the most rigid 
specifications; a new plant set-up for 
quality production; speedy deliveries; 
and prices that make and keep con- 
tented customers. 


If you build magnet wire or coils into 
your electrical appliance, machine or 
device, you should, in fairness to your- 
self, have our story. 


Ignition, Radio and 
tions. Relay Coils 
Special Rolled Shapes 
Automobile Wire and 
Assemblies 
Braided and Stranded 
Wire 
Rubber Covered Wire 
eza “Chromoxide” 
Refractory 


——EEe 


AMERICAN ENAMELED 
MAGNET WIRE COMPANY 


Port Huron, Mich. 


. = 4 fy oe 
Ane Z\ 


Fu 


If Interested We Invite You 


In ' aad ; To Send for Our 


Electric 
Heating 
Elements, 
We Suggest 
You Let Us 
Tell You 

About 
CHROMEL 


THE WIRE 


THAT. MADE ELECTRIC HEAT POSSIBLE 


NEW 
Wire Catalog 
1-8 ° 
And Our. Useful 
Heating! Unit 
Calculator 


—o— 


HOSKINS MFG. CO. 


Detroit, Michigan 












































































































































































































































































































































































































































































































































































































































































































































































































































1,919,905. Tuning Coil. International Con 
munications Labs., Inc., N. Y. C. 

1,919,906. Stabilized Radio Receiver. R.C. A., 
N. Bate 

1,919,932. 
charge Device. 


1,919,933. Gaseous Electric Dis- 
General Elec. Co. 

1,919,948. Apparatus for Suppressing Inte1 
erence in Radio Selector Systems. Lester L. 
jones, Oradell, N. J. 

1,919,976. Electric Power Converting Appara 
tus General Elec. Co. 

1.919.977. Electric Valve Converting Appara 
tus. General Elec. Co. 

1,919,985. Cathode Ray 
Circuit. General Elec. Co. 

1,919,987. Vacuum Circuit 
paratus. General Elec. Co 

1,920,015. Synchronizing System (Television) 
Jenkins Television Corp., Passaic, N. J. 

1,920,159. Radio Goniometer. Haig Antrani 
kian, Paris, France, assigned one-half to Franklin 
T. Miller, Newton, Mass. 

1,920,162. Radio Aerial Attachment. Amy, 
Aceves & King, Inc., N. Y. C 


Oscillograph Sweep 


Interrupting Ap 


1,920,210. Calling Wevice and Indicia_ Rin; 
Support. Associated Elec. Labs., Inc., Chicago 

1,920,223. Short Wave Signaling Apparatus 
International Communication Labs., Inc., N. Y. ¢ 

1,920,238. Wave Translating System Bell 


lelephone Labs., Inc., N. Y. C. 
1,920,299. Dynamic Loud Speaker 

J. Fanger, Oakland, Cal., assigned 

Edmund R. Week, Jr., Oakland, Cal 
1,920,342. High Frequency Amplifier. R. C. A., 


Herman 
one-half to 


i Ba Sem 
1,920,346. Fixed Condenser. Cornell Ele 
Mig. Co. (Now Cornell-Dubilier Corp., N. Y. C.) 
1,920,576. Combined Amplifying and Rectify 
ing System. Electron Corp., East Orange, N. J 
1,920,608. Battery Connection. Dorsey Thomp 


son, Phila 
1,920,646. Protective Relay for Tube Trans 
eutties: &:. te, BB -C, 
1,920,662. Radiotube Base Pin 
vice. Westinghouse Lamp Co. 
1,920,775. Centralized Radio System. James 
Leonard Whittaker, Allendale, N. J., assigned 
one-third to Ralph E. Hantzsch, Springtield, N. J 
1,920,799. Seal for Electrolytic Condensers 
Amrad Corp., Medford Hillside, Mass. 
1,920,863. Amplification of Radiant Energy 
Matthew S. Hopkins, Jr., Washington, D. ( 


Locating De 


1,920,906. Tube Tester Western Electrical 
Instrument Corp., Newark, N. J 

1.920,948. Electrical Filter. Byrnes, Town 
send & Potter, Washington, D. C. 

1,921,004. Gaseous Discharge Device Bell 


Telephone Labs., Inc., N. Y. C 
1.921.037. Sound Recording. 
search Products, Inc., N. Y. C. 
1,921,061. Vacuum Tube 
Emporium, Pa 
1,921,065. 
Making 
Ma. oe 


1.921.066. 


Electrical Re 
Roger M Wise, 


Emitter and Process of 
Telephone Labs., Inc 


Electron 
Same Bell 


Cathode for Electron Discharge De 


vices and Method of Making the Same. Western 
psec. Coe., ine.. . ¥.. Cc 
1,921,067. Manufacture of Thermionic Device 


Western Elec. Co., Inc., N. Y. (¢ 


1,921,086. Condenser Radio Patents Corp 
i, ae 
1,921,087. 1,921,088. Wave Signaling Sys 


tem. Hazeltine Corp., N. Y. C 


1.921,117. Wave-Meter for Ultra-Short Waves 
International Communications Labs., Inc 
nN. ws © 

1,921,168. Apparatus for Controlling Trans 
mitters International Communications Labs., 
Pmt, is 2. a 

1,921,226. Signal Receiving System Harold 
R. Rayden, Brooklyn, N. Y 

1,921,243. Condenser. Copeland Products, 


Inc.. Detroit, Mich. 

1,921,461 Protecting Current-Interrupter in B 
Battery Eliminators. William Walk Garstang 
Indianapolis, Ind 

1,921,470. Method of Visually Recording Sound 
Beats. George Lane, New Haven, Conn 

1,921,476. Relaxation Oscillator and Amplifie1 
System. Robert M. Page, Washington, D. C 

1,921,483. Photoelectric Cell. John H. Rouse, 
Los Angeles 

1,921,619. Vacuun 
Co., Jackson, Mich 


Tulx Sparks-Withington 


Know 
by fest 


58 


1,921,620. 


1,921,834 


Inc., Chicago. 


1,921,852. 
Means. 

1,921,853. 
Reproduction 
tures. ek. 

1,921,862. 


1,921,924. 
Radio Corp., 
1,921,982. 


1,922,045. 
Radio 
mice. Ge 

1,922,047. 
ing. Wired 

1,022,059. 
phone Labs., 


1,922,155 


nelius D. Ehret, 


1,922,162 
King Labs., 

1,922,181 
AD 

1,922,185 
& Mfg. Co 


1,922,188 


_ 


in 


A., 


Glow 
Withington Co., 


Light 
Big. tte. 2s 
Preparation of Sound Records for 
with Moving 


Loud 
Cincinnati. 
Remote 
Gyroscope Co., 


Tube 
Jackson, 
Photo-Electric 


Controlling 


7 Gen 


Combination 
SE oF Sine 
1,921,863. 

Everett H. Bickley, Cynwyd, Pa. 
Speaker 


Control 


Apparatus. 
Mich. 
Tube. G-M 


Automatic 
Motor. 


System. 





Method 


Inc., Brooklyn, N. Y. 


Combined 
Receiving 


Photo-T ube. 


Inspection 


Elec. & Mfg. C 


1,922,254 


Thermionic 


System. 


Loud Speaker. 


inghouse Elec. & Mfg. Co 


1,922,279. 
1,922,290 


Signals R. 


1,922,335 


Radio 


Daly, Bridgeport, 


Ris. 


Receiver. 
Conn. 

Lamp Producing 
Leo H. Dawson, Washington, D. C 


Detection of 


Wired 


Westinghouse 
Device. 


Tube Electrode. 


Frequency 
tes Ms 


Aerial Eliminator. 


Radio, 





Sparks 
Labs., 


and 


Pic- 
Sorter. 
Crosley 

Sperry 


Radio and Spare 


Wired 


Space Discharge Tube and Mount 
Radio, Inc., N. Y. C 

Radio Receiving System. [Bell Tele- 
Inc., I x. Se 

Radio Receiving Apparatus. Cor 

Phila. 

Evacuation of Electronic Devices 
Inc., Syracuse, N. Y 


Adolph A. Thomas, 


Elec. 


Westinghouse 


Christopher 


West- 
M. 
Ultra-Violet 


Modulated 


. F. L. Sobocin 
ski, assigned one-half to Frank Wojtowicz, Buffalo, 


N. ¥ 

1,922,415 Plurality of Loud Speaking Re- 
producer Maurice Bank, Chicago. 

1,922,623. Wired Radio Receiving System. 
Wired Radio, Inc., N. Y. C. 


1,922,631 


79 


1,922,67 
1,922,673. 





charge Tube. 


1,922,674 


tbe. . BR. <. 


1,922,861 


Y. Prendergast, 


1,923,051 


Inc. Auburn, 


1,923,066 
Mechanism. 


4,923,159: 


Lewis, Racine. 
1,923,208. Pantographic 


Howey, N 


O72 9S 
1.923.252 


Inc., San Francisco. 
Circuit 


1,923 


311 
1,923,335 


1,923,345 


ton, D. ( 
3 


1,923. 


54. 


Corp., N. Y 


1,923,521. 
trons, Inc., 


1.923.552 


Two-Way 
Western 
Means and 
Sound from a Photographic Film Record. 
Owens, N. Y. C 


( 


Thermionic 
vice. Raytheon, 


Selective 
cS 
Electrical 
(a corporation of 
Modulation System. Bell Telephone 


F 


Vacuum 


Murphy, Chicago 


1,923,696 


tus General 


1,923,746. 


Electric 
Co 
Modification of 


Elec. 


Discharge Tube. R. 
Reducing Electrical Leakage in Dis- 


5, ae OR 
Insulation in 
| ee, ie £m oA 


Radio 
Elec. Co., 


Ele t ric 


Communication 


ae A 
Method for 


C. A., 


( 


Broadcast Receiver Apparatus. 


Brooklyn, N. Y 


F. 
ny. 2. S&S 


Reproducing 


H. 


Discharge 


H. 


Glow Lamp. Research Laboratory, 

N. ¥ 

Sound Amplifying and Conducting 

A. D. Cordes, Chicago. 

Radio Receiving System. W. T. 
Scanning. Walter 

an 

Phasing Device. Television Labs, 


- Controller for Lifting Mag 
nets. Cutler-Hammer, Inc., 


Valve 


J. Pomeroy, Los Angeles 


1,923,818. 


Grand Rapids, 


1,923,831. 


Radio 
and 
Sound 


Juhasz, Chicago. , 
Photo-Electric 
house Lamp Co. 


1,923,844. 


1,923,916. 


Field 


—SAMUEL CROWTHER, Saturday Evening Post, 
September (6th 


Cabinet. 


K. F 


Keying 
D. Wallace, Washing 


Circuits. 


Discharge 


Tube. 
Converting 


Sound 


Milwaukee. 
Vapor 
Inc., Cambridge, Mass. 
Telegraphic 

Electron Tube Circuits. J. 


Discharge 


System 


Radio 


Tube. 


Delaware). 


Edmund 


Leonard 


Reproducing Device. 


Strength 


“Improvements in the future are bound. . 
the basis for making a change of product will not be to gain only 
a new talking point but to gaina really better article ... So it is 
reasonable to assume that the responsibility of the manufacturer 


will increase and that few new articles will be marketed without 
thorough testing.”’ 


Device. 


Measurement 


Records. 


De 


for 
Patents 


Elec- 


Guyer 


Appara 


R 


Fuller, 
Schmidt, Ada, Mich. 


G. 


Westing 


for 


. to come rapidly, but 


ELECTRICAL TESTING LABORATORIES, NEW YORK. N. Y. 








Ultra-Short Waves. International 
tion Labs, Inc., N. Y. C. 
1,923,924. Voice Coil Form. 
land. 
1,923,976. Portable Direction 
marine Signal Co., Boston, Mass. 
1,924,058. Exciter Lamp _ for 
Cells. D. V. Edwards, N. Y. C. 


Communi 
Rola Co., Cleve 
Finder. Sul 


Photo-Electri 


Switches 


1,918,248. 
rington, Conn. 
1,918,282. 
waukee. 

1,918,297. Switch Structure. 
ton Corp., Milwaukee. 

1,918,368-1,918,378. Switch and Means to Ds 
lay the Successive Opening Thereof. Condit Elec! 
Mfg. Co., South Boston, Mass. 

1,918,491. Thermostatic Switch. General Plat 
Co., Attleboro, Mass. 

1,918,525. Panelboard. Square D Co., Detroit 

1,918,541. Fuse and Disconnect Switch. Walt« 
A. Heinrich, St. Louis. 
1,918,542. Hinging Means for 
Switches. Walter Heinrich, St. Louis. 
1,918,798. Switch. Glenn L. Martin (Cx 
Baltimore. 

1.918,794. Mercury Switch. Minneapolis-Honey 
well Regulator Co., Minneapolis. 

1,918,845. Switch Mounting for Vehicle Spot 
Lamps. S. H. Thomson Mfg. Co., Dayton. 


Enclosed Switch. H. ]. Cook, Tx 


Switch. Cutler-Hammer, Inc., Mi 


Briggs & Strat 


Outdoo 


_ 1,918,880. Hydraulically Operated Switch 
Kelsey-Hayes Wheel Corp., Detroit. 
1,918,901. Switch. Elecl. Engineers Equi; 


Co., Melrose Park, Il. 
1,919,039, Switching 
Lave... 166 Bice. k. 
1,919,065. Horn Gap Switch. 
eers Equip. Co., Melrose Park, III. 
1,919,119. Tumbler Switch. Arrow-Hart & 
Hegeman Elec. Co., Hartford, Conn. 


Device. Bell Telephor 


Elecl. Engit 


1,919,210. Door Switch. Harry A. Dougla 
Bronson, Mich. 
1,919,330. Temperature Regulation Syste: 


John C, 


Hornung, Glencoe, Ill. 
1,919,949. Switch. General Elec. Co 
1,919,990. Lever Snap Switch. General Ele: 


Co. 

1,920,045. Signal Light Switch. FE. L. White 
Detroit. 

1,920,229. Periodic Switch. A. C. Wright 
Chicago. 


1,920,664. Time Switch. Benjamin Perrone 
Woodside, N. Y. and Frank Santoro, N. Y. ( 

1,920,683. Switch Having an Oil-containing 
Casing. Condit Elec. Mfg. Corp., South Bostor 
Mass. 
1,920,713. Safety Switch. 
hamton, N. Y. 
1,920,748 
Elec. Co. 

1,921,005-1,921,006. Oil Cut-Out 
O. Schweitzer, Chicago. 

1,921,272. Magnetically 
Square D Co., Detroit. 

1,921,273. Switch for Use With Gear Shift 
Mechanism of Motor Vehicle. Max Wald, N. Y. ( 

1,921,419. Switch. M. J. Lewis Products C 
Phila. 

1,921,765. Rotary Snap Switch. 
mer, Inc., Milwaukee. 

1,921,766. Snap Switch. Cutler-Hammer, In 
Milwaukee. 

1,921,795. 
waukee. 

1,922,012. Switch. Bessler 
Stairway Co., Akron, Ohio. 

1,922,060. Are Extinguishing Device for Fle« 


S. S. Prince, Bing 


Metal-Clad Switchgear. Genera 
Switch | 


Operated Switch 


Cutler-Han 


Switch. Allen-Bradley Co., Mi 


Disappearing 


tric Switches. Joseph Sachs, West Hartford 
Conn. 
1,922,235-1,922,236. Switching Mechanism. H 


A. Douglas, Bronson, Mich. 7 
1,922,276. High Tension Switch. 
Elec. Co., Chicago. 


Delta Sta 


1,922,422. Relay. General Motors Corp., D« 
troit. 

1,922,451. Thermostat. Laurence Selling 
Portland, Ore 

1,922,648. Circuit Continuing Device. (Pus! 


Button Switch). H. A. 

1,922,696. Single-Pole 
Make-and-Break Switch. 
cuse, N. Y. 


Douglas, Bronson, Micl 
Double-Throw  Quic! 
Crouse-Hinds Co., Sy: 


Accessory Electrical 
/Equipment 
Ute tet ae 
Apparatus 
Appliances 
Supplies 
Sei salet ty 
ona eee) 
Peet tyet-s 
Processes 
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_ SOLDERS 
De 

lat 

ite 2 

0 Serve Many Industries— 

; Meet Many Require- 

Sp 

= ments 

july 

he 1 

- Thirteen distinct guaranteed com- 

.; . 

i Chiduk tease thaalowalle positions, each with its particular 

adapted for high temperature a ” 
- applications 1200 F mito range of applications as to met- 
drstortion onsult our ng 

Ek Dept regarding your problem ’ als, temperatures, color-match, 

V hite } f . Oe ie eas 5 7 > 

right ——E strength, electrical conductivity, 
a W.M.CHACE VALVE CO. ‘ ; 

ve 1608 Beard Avenue ES Perr resistance to corrosion, etc. 

* All produced under strict labora- 

ae tory control by silver experts, work- 

witel There are many uses for a ing with up-to-date equipment. 

Shif 

vc MERCURY TUBE RELAY i 

| Silver ratios range from 80% down 
In | to 10%, and fusing temperatures 
| e from 1175 up to 1600° F. 

r Ele 

— ‘‘Handy” Silver Solders are made 

H 

St from virgin metals and are uni- 

eg form. 

a BE SURE IT'S A "DIAMOND H" 

| Mick Among the many uses to which this type of Bulletin 310EM containing com- 
Qui relay may be put are places where inflam- > 


mable gases and dust are present. Here it is 

ii indispensable. A quiet, positive acting, no 
<> are relay with coil operating on low wattage; 
it may be used for heat or lighting control, 

motor starting and stopping, control for spe- 


cial machines. You may have a problem. 
Let us help solve it. Send the coupon. 


DIAMONEL HP SWITCHES 


O~@e~ 


plete information about “‘Handy”’ 


Silver Solders will be sent on 






request. 











HANDY & HARMAN 


82 Fulton St. New York 
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THE HART MFG. CO., Hartford, Conn. M 


We would like more information about the Mercury Tube 
Relays. Detail of our problem attached. 


Name 
Firm 
Address 
City 







Miscellaneous :' 1.544.947, Electric Applicator Machine. Ray- fers, Union Switch & Signal Co., Swissvale, 
; : 5 Jio-Ray Mfg. Corp., Portland, Ore. a. 

Mathing Co. et. a Tabulating 1,914,959, Electric Conductor Wire. Samuel 1,915,985. Hospital Signaling Apparatus. Ed- 
1,914,293. Perforating Machine. Tabulating Osterman, N. Y. C. j J : wards & cm. ~~ N. ” GEC 
Machine Co., Endicott, N. Y. 1,915,028. Electric Cigarette Turning Process 1,915,993. tatistica achine. G., 0. 

1,914,306. Cable Connection. A. J. Sloin, and Apparatus. Gunther Meyer-Jagenberg, Dus- 1,916,007. Transformer. G. E. Co. 

Trenton, N. J. ' gay a - me i are . er for . Producing Magnetic 
1,914, . M i lectri fire C : 1,915,030. ectrical Apparatus. eclipse Avi- ates. 1, E. Co. : ; " 
Plug Outlei. “Eric Wilson, San Francecs* *"’ ation Corp., East Orange, N. J. 1,916,016, “Signaling System, General Elec. 

1,914,327. Protection of Alternating Current 1,915,070. Receptacle for Electric Plugs. Hen- ©. ; : : 

Electric Systems. General Elec. Co. ry Hyman, Brooklyn, N. Y. _ 1,916,048. Adjustable Support_ for, Electric 

1,914,360. Connecting Device for Electrical 1,915,074. Electric Distribution System. Gen Socket. Arrow-Hart & Hegeman Elec Co., Hart- 
Ap vovaee: G. L. Chamberlain, Chicago. eral Elec. Co. ae : ; ford, Conn. ; ; 

1,914,370. Vacuum Cleaner Dust Bag. M. R. 1,915,165. Refrigerating Unit. Zerozone, Inc., 1,916,076. Method of and Apparatus for Gen 
Hutchison, Jr., West Orange, N. J. Chicago. = erating Electric Energy. General Elec. Co. 

1,914,376. Selective Signaling System. Asso- 1,915,168. Variable Transformer Structure. 1,916,127. Fuse Plug. Thomas Newman, Dra) 
ciated Elec. Labs., Inc., Chicago. | Aktiengesellschaft Brown, Boveri & Cie., Baden, ton Plains, Mich. 2 g 

1,914,381. Grounding Device. S. W. Borden, ‘Switzerland. 1,916,161. Rectifying System. Aktiengesell 
Summit, N. J. ; 1,915,185. Capped Electrical Contact Pin. Bead schaft Brown Boveri & Cie., Baden, Switzerland 

1,914,395. Current Transformer. Ohio Brass Chain Mfg. Co., Bridgeport, Conn. 1,916,219. Meter Box. Foss C. Hush, Lin- 
‘o., Mansfield, Ohio. 1,915,199. Circuit Panel. James Park, Jersey coln, Neb. , 

1,914,396. Transmission System. Ohio Brass City, N. J. 1,916,352. Transformer. Leeds & Northrup 
Co., Mansfield, Ohio. j 1,915,232. Multirange Voltmeter- Ammeter. Co., Philadelphia. 3 ae 

1,914,428. Capacitance Cou pling Circuits. Ohio West yn Electrics al Instrument Corp., Newark, N. J. . 1,916,353. Vacuum Cleaner. B. F. Sturtevant 
grass Co., Mensnelt, Ohio. _ 1,915,259. Magnetic Separator. Magnetic Mfg. Co., Hyde Park, Mass. : s 

1,914,432. Cathode Coating Process. Kellogg 0.._ Milwaukee. ; _ 1,916,364. Automatic Testing Apparatus. West 
Switchboard and Supply Co., Chicago. : 1,915,279. Electric Circuit Connecter. Roger inghouse Lamp Co. i 

1,914,436-1,914,437. Insulator. Line Material] W- Babson, Wellesley, Mass. 1,916,404. Transmitting System. Westinghous« 
Co., Milwaukee. 1,915,287. Anti-friction Bearing. Norma-Hoft- 1,916,405. Amplifier. Westinghouse. f 

1,914,480. Manually Operated Electric Lamp ™an Bearings Corp., Stamford, Conn. 1,916,424, Filter System. Westinghouse Ele« 
Cord Reel. Louis Brosilow, Wm. Markoff and 1,915,311. Insulating Material. Westinghouse & aa Co. 

John Orosz, Chicago. Elec. & Mfg. Co. 1,916,434. Inductor for Furnaces and the Like 
1,914,481. Meter Controlled Relay Mechanism. 1,915,335. Circular Loom. Frank D. Saylor, Ajax Electrothermic Corp., Ajax Park, N. J. 
Brown ‘Instrument Co., Philadelphia. Detroit. 1,916,488. Electric Lead Connector. John A. 
1,914,534. Forming Electrode Surfaces. Egye 1,915, 344. Electric Connection Plug. A. R. Bedford, Detroit. ‘ ‘ 
sult Izzolampa es Vilamossagi Rt., Ujpest, Hun- Woife, Summit, N. J. _ 1,916,495. Method of Molding. John Stogdell 
gary. 1,915.361. Method of Sealing-in. Westing- Stokes, Spring Valley Farms, Pa. E 
1,914,535. Automatic Switching Apparatus house Elec. & Mfg. Co. _ 1,916,561. Therapeutic Appliance. Burdick 

Associated Elec. Labs., Inc., Chicago. 1.915.367. Transmitter Having a Thermionic Corp., Milton, Wis. 5 : 

1,914,545. System and Apparatus for Regula Oscillation Generator. F. H. Kroger, Ridgewood, _ 1,916,579. Electrically Operated Window. 
tion. Safety Car Heating & Ltg. Co., N. Y. C. N. J. Evert Mosher, assigned one-fourth to J. G. Hop 

1,914,551. Ingulation of Enclosed Electric Con- 1,915,442. Cable Conductor System. American kins, Eads, Colo. | . je : " ata 
ductors. Condit Elecl. Mfg. Corp., South Bos- Telephone and Telegraph Co., N. Y. C. 1,916,599. Oscillating Electric Fan, Chicago 
ton, Mass. 1,915,498. Supplementary Power Plant for Elec. Mfg. Co., Chicago. — F ; 

1,914,554. Grounding Connecter. S. W. Bor- Transport Vehicles. Wm. P. Kellett, N. Y. C. 1,916,694. Ignition Coil and Controlling Device 
den, Summit, N. J. 1.915.507. _ Electrically Operated Wall Bed. Therefor. United American Bosch Corp., Spring 

1,914,572. Cable Coupling for Railway Vehi National Equip. Co., Inc., Denver, Colo. field, Mass. . : ~ 
cles. National Malleable and Steel Castings Co 1,915.530. Electric Current Flow Interrupter. 1,916,692. Molding of Plastic Articles. Boon 
Cleveland. Geo. C. Hoisington and Omer E. Brubaker, San ton Molding Co., Boonton, N. J. . 

1,914,580. Electro-optical System and Method Francisco. 1,916,711. Fuse Tightener. Leonard Ele 
Jenkins Television Corp., Passaic, N. J. 1,915,566. Controlling Electromagnets for Lift- ee Co., Cleveland. Re ; 

1,914,623. Electro-pneumatic Brake. Westing- ing and Transporting and in Apparatus Therefor. _ 1,916,722. Diathermy (Therapeutic Apparatus). 
house Air Brake Co., Wilmerding, Pa. Kenneth Younrhusband, Hawarden, England. F. M. Ende, Los Angeles. : xn 

1,914,625. Shuttle for Cops and Electric Feel 1,915,568. Recovery and Purification of Mate- _ 1,916,764. Railway Signalling System. Union 
ers (Textile). Crompton & Knowles Loom Wks., ‘Tials by _Electrodialysis. Northwest Paper Co., Switch & Signal Co., Swissvale, Pa. ft Re 
Worcester, Mass. Cloquet, Minn. 1,916,782. Frequency and Phase Indicating 

1,914,629. Electrical Network. Maximo 1,915,581 Volt-Ampere meapeeete Apparatus. System. Alfred Crosley, Washington, D. C 
Aguirre, Cotati, Calif. Wm. R gs Berkeley, Calif.. assigned one 1,916,886. Absorption Type Refrigerating Ay 

1,914,634. Manufacture of Electric Discharge fourth to Wm. Atkinson, San Francisco. paratus. Electrolux Servel Corp., N. Y. C. 
Vessels. M-O Valve Co., Ltd., London, England. 1,915.601. Siete Contact Plug. Charles A. 1,916,896. Flexible Conduit. Medland Steel 

1,914,635. Conduit Clamp for Connecting Box- 100d. Oakland, Calif. Products Co., Cleveland. . ; 
es. Appleton Elec. Co., Chicago. 1,915,631. Electromagnet Paint Striping Tem- 1,916,937. Slack Tape-up for Electric Conduc 

1,914,651. Pin Type Contact Member. Sco- plate E. L. Truba and R. K. Truba assigned tor Cords. Charles Schlaburg, Akron, Ohio. 

vill Mfg. Co., Waterbury, Conn. one-third to Dean O. Truba, Detroit. 1,917,006. _ Air Conditioning Method and Ap- 

1,914,657. Insulator Bracket. Bruce C. Wells, 1,915,655. Magneto Electric Ignition Device. pParatus. B. F. Sturtevant Co., Hyde Park, Mass 
Louisville, Ky. : ann-Werke Aktiengesellschaft, Stuttgart, . 1,917,022. Electrochemical Process for Clean- 

1,914,670. Electrical Apparatus. Allis-Chal Germany ing Metal. Bullard Co... Bridgeport, Conn. | 
mers Mfg. Co., Milwaukee. 1,915,692. Condenser Support. General Elec- 1,917,046. Ignition Timer. United American 

1,914,709. Appliance Plug. Geo. Eaton, Cleve ric Co. Bosch Corp., Springfield, Mass. E 
land. .915.696 Electric Signal Control Svwstem. 1,917,056. Refrigerator and Cooling Apparat 

1,914,747. Current Rectifying System. Ernst Nachod & United States Signal Co., Inc., Louis us. J. M. Brown, St. Louis, and Margaret Peck, 
Kobel, Ennetbaden, Switzerland. ville, Ky Richmond Heights, Mo. hats ; 

1,914,751. High Voltage Transformer. August 1.915.721. Electric Glove. Cirilo Henriquez 1,917,083. System of Electric Distribution 
Meyerhans, Baden, Switzerland. Diaz. Habane. Cuba. General Elec. Co. 7 : 

1,914,809. Spark Plug Tester. United Amer 1,915,737. Hoist Control System for Electric 1,917,090. X-Ray Apparatus. N. V. Phillips’ 
ican Bosch Corp., Springfield, Mass. Shovels. Marion Steam Shovel Co.. Marion. Ohio. Gloeilampenfabrieken, Eindhoven, Netherlands. 

1,914,812. Humidifier. United American Bosch 1.915.796 Refillable Fuse Plug. Byron A. 1,917,099. X-Ray Tube. G. E. Co. | 
Corp., Springfield, Mass. ( . Chicago. . 1,917,107. Electric Power Converting Appa 

1,914,831. Electric Keyboard Musical Instru 1 5.804 Electrodynamic Pickup. National ratus. General Elec. Co. 5 
ment. M. L. E. Martenot, Neuilly-Sur-Seine, ‘o.. Inc., Malden, Mass. 1,917,141. Defroster. Schwarze Elec. Co., 
France. 1,915,863. Grid Lead-in Construction. West- Adrian, Mich. 

1,914,842. Electrical Synchronizing Device nghonse Flec. & Mfg. Co. 1,917,168. Process for Treating Fibrous Ma 
Compagnie pour la Fabrication des Compteurs et 1,915,938. Apparatus for Humidifying and Fil- terials. Alfred Uhlmann, Berlin-Steglitz, Ger 
Materiel d’Usines a Gaz, Montrange, Seine, tering or Purifying Air. S. H. Leftwich, Sun- many. 

France. bury-on-Thames, England. 1,917,212. Condenser. Adolph De Clairmont, 

1,914,871. Fuse Plug. Treefon Siampos, Ed 1.915,943. Adjustable Quick-Change Electro. Los Angeles. ; 
wardsville, Ill. holder for Use in Printing Machines. my Ee 1,917,242. Sleeve Terminal Box for Electric 

1,914,883. Method and Apparatus for Pro- Mueller, Rutherford, N. J. Cables. W. W. Emmons, Newark, 2 ; 
ducing Ions. F. G. Cottrell, Washington, D. C 1,915,948. Contact Finger for Electrical Ma- 1,917,244. Electrical Instrument. P. S. Ed 

1,914,929. Electrical Apparatus (Movable chines and Apparatus. Giovanni Pedrazzo, Biella, wards, Fort Knox, Ky., and Constantin D. Bar 
Driver). Union Switch & Signal Co., Swissvale, Italy bulesco, Oakwood, Ohio. 

Pa. 1,915,969. Electrical Arc Resistant Material. 1,917,245. Photographing. P. S._ Edwards, 

1,914,944. Receptacle Cap Plug: Reuben Eck- General Elec. Co. Fort Knox, Ky., and Constantin D. Barbulesco, 
stein, N. Y. C. 1.915.984. Manufacture of Copper Oxide Rec- Oakwood, Ohio. 


Flat Irons, Toasters, Ranges, Grills, etc., Branding 


Y-26 High Heat Miea Plate for (7 ee a Cae ad Wee 


Punched Y-26 Heater Plate Pieces Heaters, Hat and Shoe Mfrs.’ Tools, Laundry Ma- 


chinery, Hot Water 
Heating Elements 


Made with an Inorganic Binder which gives perfect 

heat resistance, at a lower cost than mica itself. 

Contains no sodium silicate and does not absorb 

moisture. Can be stored indefinitely without de- 

teriorating. Adaptable for all types of heat units. 
Write for Literature and Samples 


THE NEW ENGLAND 
MICA COMPANY 


Waltham, Mass. 


Other Products: Segment and Moulding Mica Plate, Flexible 
Sheets, Mica Cloth, Paper, Tape, Tubes, Bushings, Washers 


Y-26 Toaster Element 


ee 
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Designed to meet your specific require- 
ments. . . . Signal fractional horse- 
power motors range in size from 1/1000 
to '/4, H.P. in Shaded coil, Series and 
Split Phase types. They are backed 
by over 40 years of successful motor 
production. 


SIGNAL ELECTRIC MFG. CO. 
Menominee. Michigan 





MIDGET MOTORS. 


TWO-POLE REVERSIBLE TYPE 


For applications requiring small, 
high-torque, A. C. motors, 
Sizes, 1/5000 to 1/650h. p. 
Full load 


1500 r. p.m, 


speed, approx. 


Torque range, 1/65 to 1/8 
Ib. in, 


Power consumption, 8 to 38 
watts. 


BARBER-COLMAN COMPANY 
Rockford, Ill., U.S.A. 


Write Dept. EM10 for com- 
plete data. 


HOMER 


> Commutators 
, Built to 
Specifications 


Materials—oOf the 
highest quality, closely 
gauged and inspected 
consistent performance. 
Accuracy—lIn design 
and assemblage— 
smooth running—high 
speed. 
Construction — Sci 
entific, rugged—even 
wear-long  life-service. 


HOMER 


Commutator Corporation 
4750 Hough Ave., Cleveland, O. 


Electrical Manufacturing 





YOUR 
MOTORS 
PROVE 


the Superiority of 


NEWPORT 
ELECTRICAL 
SHEETS 


The use of Newport Electrical Sheets re- 
sults in better motors. 


You can easily prove this. 


We'll be glad to send you enough sheets 
for a test motor. Use them in place of 
the sheets you 
use ordinarily, 
and check the re- 
sults. That's what 
we think of New- 
port Electrical 


ELECTRICAL 
Sheets. 


Y, 1439¥ 


THE NEWPORT ROLLING MILL CO. 


| NEWPORT, KENTUCKY 





Classified Index of 


MATERIALS, 


and EQUIPMENT 


On this and each alternate page following is a Classi- 
fied Index of the makers of materials, parts and 


ANODES. Nickel, Brass and Copper 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


ARMS. Flexible. See Tubing, Flexible Metallic. 


BEADS. Insulating. 


American Lava Corp., Chattanooga, Tenn. 
~—_ Inc., Struthers, 134 N. Juniper, Phila., Pa., 
Spine” 


‘Fish 


BEARINGS, Ball and Roller 

Fafnir Bearing Co., New Britain, Conn. 

New Departure Mfg. Co., Bristol, Conn. 

8. K. F. Industries, Inc., 40 E. 34th St., New York, N. Y. 

Norma-Hoffmann Bearings Corp., Hamilton Ave., Stamford, 
Conn. ‘‘GreaSeal.’* 


BEARINGS, Bronze and Steel 
Lined 


Johnson Bronze Co., New Castle, Pa. 


Back Babbitt 


BEARINGS, Oil-less 
National Vulcanized Fibre Co., Wilmington, Del. 


BLOWERS, Appliance 


Peerless Electric Co., 2100 Market, Warren, Ohio. 
Wagner Electric Corp., 6400 Plymouth Ave., St. Louis, Mo 


BOLTS, NUTS AND SCREWS 
Ryerson & Sons, Jos. T., Chicago, IU. 


SOXES, Metal Edge. (Paper Boxes.) 
National Metal Edge Bor Co., 1204 Callowhill, Phila., Pa 
SRASS AND COPPER 


Ryerson & Sons, Jos. T., Chicago, Ill. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BRONZE BARS, 
Finished) 


Johnson Bronze Co., New Castle, Pa. 


Solid and Cored (Semi- 


BRUSHES, COMMUTATOR 
General Electric Co., Schenectady, N. Y. 


BUSHINGS, BRONZE 


Plain Cast Bronze, Cast Bronze Graphited, Plain 


Sheet Bronze, Sheet Bronze Graphited. 
Johnson Bronze Co., New Castle, Pa. 


CADMIUM PLATING 


Udylite Process Co., 3930 Bellevue Ave., Detroit, Mich. 


CANDLES, Fixture 


Brandywine Fibre Products Co., 
Cleveland Container Co., 
National 


1402 Walnut, 
10330 Berea Rd., 
Vulcanized Fibre Co., 


Wilmington 
Cleveland, Ohio 
Wilmington, Del 


CAPACITORS. See Condensers. 
CEMENT, Commutator 
Mica Insulator Co., 200 Varick, New York, N. Y. 


CERAMIC. See Lava; Porcelain; Cores 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn 


CIRCUIT BREAKERS 


Alr and Oil Circuit Breakers and Oil 
Allen-Bradley Co., 1305 8S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4215 Belmont Ave., Chicago, IIl. 
oe poenane Electric Co., 33 South St., Mount Vernon, 


Break Switches 


1 


A&A COILS 


Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


Electrical Manufacturing 


PARTS 


cover. 


Le ahha dtl BEADS ay 4 3 
VL deleted r 


High dielectric strength and heat 
resistance. Ball and socket con- 
struction. 


Write for sample card 


STRUTHERS DUNN Inc 


134 N. JUNIPER ST PHILADELPHIA PA 


HAAN SU 


Se 


CLOTH, Insulating 


Acme Wire Co., New Haven, Conn. 

Brand & Co., William, 268 Fourth Ave., New York, ‘‘Turbo.’’ 

Consumers Rubber Co., Cleveland, O. 

General Electric Co., Bridgeport, Conn. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
*“Micanite.”’ 


“‘Armatite’’ 


CLUTCHES & COUPLINGS, Transmission 


Flexible, Magnetic, Automatic & Pneumatic Types. 
General Electric Co., Schenectady, N. Y. 
Higbee Rubber Co., 114 N. Warren, Syracuse, N. Y. 


COIL (Coils) 


Armature and Field. 
Choke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 

High Frequency. See Radio Receiver Parts 
Impregnators, Vacuum. See Ovens. Industrial 
Induction. See Coils, Finished. 

Radio. See Radio Receiver Parts 
Resistance. See Units, Rods & Grids; 


ceiver Parts 
Testers. See Testers. Coil 
Induction Coil. See Winding Machines, Coil 


See Coils. Finished 


also Radio Re- 


Winders, 


COILS, Finished 


Armature, Field, 


Solenoids. 
Acme Wire Co., New Haven, Conn. 
American Enameled Magnet Wire Co., 
Belcéen Mfg. Co., 4633 W. Van Buren, 
Coils, Inc., 1183 Eddy, Providence, R. I. 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J 
General Cable Corp., 120 Lexington Ave., New York, N. Y. 
Roebling’s Sons Co., John A., Trenton, N. J. 


Electromagnet, Induction Coils and 


Port Huron, Mich 
Chicago, Ill. 


COMMUTATORS 
Homer Commutator Corp., 4750 Hough Ave., Cleveland, Ohio. 


COMMUTATOR STONES 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, II] 


CONDENSERS, Radio Electrolytic 


Acme Wire Co., New Haven, Conn. 
B. L. Elec. Mfg. Co., St. Louis, Mo 


CONNECTORS, Wire 


Ideal Commutator Dresser Co., 


1008 Park Ave., Sycamore, Ill 
Sherman Mfg. Co., H 


B., Battle Creek, Mich. 
CONTACTS, See Points, Contact 


CONTAINERS, Battery, Hard Rubber 


Stokes Rubber Co., Jos., Trenton, N. J. 


CONTROLLERS, Motor. See Complete Motor 
Control Table, in Editorial Section, page 36. 


CONTROLS, Temperature and Valve 


Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Ulanet Co., George, 85 Columbia, Newark, N. J. 


CORD, FLEXIBLE, HEAVY DUTY 


American Steel & Wire Co., 208 S. LaSalle. Chicago, IIl. 
3elden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Section Q-2210, Merchandise Dept., 
Bridgeport, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


equipment used in fabricating electrical products, 
The names shown are those of advertisers in Elec. 
trical Manufacturing. 
their advertising be referred to for detailed informa. 
tion. nearest branch office, etc. 
number of a manufacturer’s advertisement, refer 
to advertisers’ index, on page facing inside back 


The suggestion is made that 


To locate the page 


CORD, HEATER 


(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co., 208 S. LaSalle, Chicago, I), 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 
Diamond Braiding Mills, Chicago Heights, IU. 
Driver-Harris Co., Harrison, N. J. ‘*‘Verifiex.” 

General Cable Corp., 420 Lexington Ave., New York, N.Y 
General Electric Co., Section Q-2210, Merchandise Dept, 

Bridgeport, Conn. ‘‘Deltabeston,’’ ‘‘Salamander.”’ 
Hoskins Mfg. Co., Detroit, Mich. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORES, Resistance Coil 


American Lava, Chattanooga, Tenn. 

Colonia] Insulator Co., 973 Grant, Akron, Ohio. 
General Electric Co., Schenectady, N. Y. 

Star Porcelain Co., Trenton, N. J. ‘“Thermolain’’ 


**Porcelex’ 


COUNTERS, Macnetic, Electric 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa 


DIES, Die Makers 
Chicago Molded Products Corp., 2144 Walnut, Chicago, Il 


ELECTRODES FOR GAS SIGNS 
Universal Clay Products Co., 1525 First, Sandusky, 0 


ELECTROMAGNETS. See also Coils, Finished. 


Supreme Electric Products Corp., 79 Mt. 


Hope Ave 
Rochester, N. Y. 


ENGRAVING MACHINES 


Portable Bench and Pedestal Outfits for Marking Metal 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill 


FERRULES 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol 


Laminated Bakelite; Sheet, Rod, Tube, Gear Stock 
Formica Insulation Co., 4638 Spring Grove Ave., 
nati, O. 
Iten Fibre Co., 5403 Bower Ave., Cleveland, 0. 
Mica Insulator Co., 200 Varick, New York, N. Y 
National Vulcanized Fibre Co., Wilmington, Del. 
‘*Phenolite”’ 
Synthane Corp., Oaks, Pa. 
Taylor & Co., Inc., Norristown, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del 


Cincin- 


““Lamicoid” 
**Vul-Cot,” 


Ohmoid" 


FIBRE, Vulcanized 


Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Products 
ee Fibre Products Co., 1402 Walnut, 
Yel. 
Consumers Rubber Co., 1302 Ontario, Cleveland, O 
Iten Fibre Co., 5403 Bowen Ave., Cleveland, O. 
National Vulcanized Fibre Co., Wilmington, Del. 
**Vulcot’’ 
Taylor & Co, Inc, Norristown, Pa 
Wilmington Fibre Specialty Co. Wilmington, Del 
oid,’’ ‘‘Ohmoid’”’ 


Wilmingtos 


** Peerless,” 


““Pyber- 


FLASHERS, Sign 
Leland Electric Co., Dayton, O. ‘‘Kontrolar’’ 


Ulanet Co., George, 85 Columbia, Newark, N. J. 


FLEXIBLE CORD. See Cord, Flexible 


FLEXIBLE SHAFTING 


Fischer Spring Co., Chas., 238 Kent Ave., 
White Dental Mfg. Co., S. S., Industrial Div., 
Bldg., New York, N. Y. 


Brooklyn, N. Y 
Knickerbocker 


FURNACES, Electric 


Annealing, Enameling, Heat Treating. 

General Electric Co., Schenectady, N. Y. : 

White Dental Mfg. Co., S. S., Industrial Div., Knickerbocker 
Bldg., New York, N. Y. 


FUSE CLIPS AND MOUNTINGS 


Iisco Copper Tube & Products, Inc., 5629 Madison Rosd, 
Cincinnati, Ohio. 

Littlefuse Laboratories, 1752 Wilson Ave., 

Patton-MacGuyer Co., 17 Virginia Ave., 

Sherman Manufacturing Co., H. B., 


3 


Chicago, IIL 
Providence, R. 1. 
Battle Creek, Mich 


LOW 
RANGE 
INSTRUMENT LITTELFUSES, 
1/100, 1/32, 1/16, %, %. %. % 
, 1, and 2  amps., positively 
protect meters, radios, amplifiers. ¢t. 
Also made in 1060, 5000, and 
10,000 volt ranges for broadesst 
equipment, etc. 


Littelfuse Laboratories 


FUSES 


for 
instructive bulletin 


1752 Wilsen Ave., 
Chicago, III. 
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“They have been making springs and screw machine 
parts long enough to know how to produce economically 
and give real service. Send Peck the blueprints today.” 


[ J 


ry, 0 


You, too, will find Peck quality 
and service ready to meet your 
requirements. 


PECK 


PLAINVILLE, CONNECTICUT, U.S.A. 


Finished. 


e Ave 








Ts 
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SHAKEPROOF 


ASSURES SMOOTH 
ECONOMICAL CEASE 


"haa nothing that destroys 
efficient performance as quickly 
as vibration. It strikes at vital con- 
nections and, if any nut or screw is 
unprotected, serious trouble is cer- 
tain. No product can escape Vibra- 
tion—but every metal manufacturer 
can use the Shakeproof principle of 
“Vibration Control” to keep con- 
nections tight. The twisted teeth of 
Shakeproof Lock Washers bite into 
both work and nut surfaces—and 
the greater the vibra- 
tion the tighter they 
hold. Let Shakeproof 
show you how to i.n- 
prove your product and build into it extra 
years of satisfying, money-saving perform- 
ance. Write for free testing samples today! 


SHAKEPROOF 
Lock Washer Company 


{Division of Illinois Tool Works} 
2533 N. Keeler Ave. Chicago, III. 


Send today for your free 
copy of this complete 
Shakeproof Catalog. Ex- 
plains thoroughly the 
many advantages that 
Shakeproof offers—also 
shows new patented 
Shakeproof products. 





“THEY LIVE ON THE JOB" 


Specialists in accurate gears for electric 
appliances and mechanical devices. 


Massachusetts Gear & Tool Go. 


42 Nashua St. Woburn Mass. 


PERKINS 
GEARS 


for Accuracy 


Quality 
Dependability 


PERKINS 
MACHINE 
& GEAR CO. 


157 Circuit Ave. 
Springfield, Mass. 


FUSES, Enclosed 


General Electric Co., 
Littlefuse Laboratories, 


Merchandise Dept., 
1752 Wilson Ave., 


Bridgeport, Conn 
Chicago, Ill 


GEAR MOTORS. See Motors 


GEAR STOCK 


Laminated. 
Hard Rubber 


GEARS AND PINIONS, 


General Electric Co., Schenectady, N. Y. 
toil,’’ ‘“Textolite’’ 

Mechanical Specialties Mfg. Co., Canton, 

National Vulcanized Fibre Co., Wilmington, Del 

Perkins Machine & Gear Co., 157 Circuit Ave., 


Mass 


Phenol 
Hard 


Fibre, 
Rubber, 


See 
See 


Comp. 
““Tex- 


Rawhide & 
“‘Fabroil,”’ 


2635 


Chicago 


Springfield 


GEARS AND PINIONS, Iron and Steel 


Massachusetts Gear & Tool Co., 

Mechanical Specialties Mfg. Cc 

Perkins Machine & Gear Co 
Mass. 


vashua, Woburn, Mass 
5 Canton, Chicago, Il 
Circuit Ave., Springfield, 


GENERATORS, Plating. See 
tors. 


Plating Genera- 
GRINDERS, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill 


HANGERS, Ball 
8S. K. F. Industries, Inc., 


and Roller Bearing 
40 E. 34th St., New York, N. Y. 
HEATERS, Industrial 


Wiegand Co., Edwin L., 7530 Thomas Blvd., 
**Chromalox’ 


INSTRUMENTS, Laboratory Standard 


General Electric Co., Schenectady, N : Y 
Weston Eleci. Instrument Corp., 582 
Newark, N. J 


Pittsburgh, Pa 


Frelinghuysen Ave., 


INSTRUMENTS, Pocket 


Weston Elecl. Instrument 
Newark, N. J. 


INSTRUMENTS, Portable and Switchboard 


General Electric Co., Schenectady, N. Y. 

Wagner Electric Corp., 6400 Plymouth Ave., 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Newark, N. J. ‘‘Itluminometer,’’ ‘“‘Pin-Jack’’ 


INSULATION (Insulating) (Insulators) 


Beads. See Beads, Insulating 
Compounds. See Wax and Compounds 
Paint. See Paint, Varnish, Lacquer 
Tubing. See Tubing, Varnished Fabric 
Varnish. See Paint, Varnish, Lacquer 
Wax. See Wax and Compounds 


Corp., 582 Frelinghuysen Ave., 


St. Louis, Mo. 
Ave 


i 


Specializing in the precision production of 
small GEARS—few or many... Write for 
interesting leaflets. “The Gear Engineers’ 


| 2635 Canton St. 


ee EIALTIES, CHICAGO, ILL. 


Electrical 


Manufacturing 


Swivel Attachment Plugs 
They “Keep the Kinks Out 
of Cords,’’ which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns, cord and _ base 
are stationary. Attached and 
detached with one hand. One- 
piece construction. Fit stand- 
ard Edison screw base sockets 
and receptacles. 


Benjamin Electric Mfg. Co. 
DES PLAINES (Chicago Suburb), ILL. 


New York Chieago San Francisco 


LACQUER, Paint, Varnish 


Acme Wire Co., New Haven, Conn. 

Dolph Co., John C., 168 Emmet, Newark, N. J. 
‘**Electric Lacquer’’ 

General Electric Co., 
“‘Glyptal’’ 

Mica Insulator Co., 

Zophar Mills, Inc., 


“‘Chinalac,”’ 


Merchandise Dept., Bridgeport, Conn. 


200 Varick, New York, N. Y. ‘‘Linolac’’ 


242 Lorraine, Brooklyn, N. Y 


LAMPS, Vapor 


General Flectric 
KN. J. 


Vapor Lamp Co, 883 Adams Street, Hoboken, 


LAVA 


American Lava, Chattanooga, Tenn. ‘‘Alsimag’’ 


LIGHTS, Pilot 


Kirkland Co., H. R., 
Unit”’ 


LUGS, Copper 


General Electric Co., Schenectady, N. Y 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
cinnati, Ohio 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich 


LUMINOUS SPECIALTIES 


General Electric Co., Merchandise 
“‘Radieye”’ 


75 West St., New York, N. Y. ‘‘Bulls-I- 


Cin- 


Dept., Bridgeport, Conn 


MARKERS AND STAMPERS, Metal 


(See also Engraving Machines 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., 


MELTING POTS AND LADLES, Solder 


Dunn, In Struthers, 138 N. Juniper, Phila., Pa. 


Chicago, Ill 


*“‘Dunco”’ 


METAL 
Cutting Outfits. 
Marking Outfits. 

and Stampers, 


MICA 

Shades. See Shades, Mica. 

Tape. See Tape, Mica. 

Undercntters. See Slotting Machines & Tools. 


See Welding Rods & Equipment 
See Engraving Machines. Also 
Metal. 


Markers 


MICA 
Sakelite Corp., 247 Park Ave., New York, N. Y. 

& Co., William, 268 Fouth Ave., New York, N. Y. 

umers Rubber Co., 1302 Ontario, Cleveland, O. 

lenn & Co., J. J., 35 S. Desplaines, Chicago, Il. 
Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

ite’’ 
New England Mica Co., 


MOLDED Insulation 


Dies. See Dies, Die Makers 
Laminated. See Fibre, Phenol. 


MOLDED Insulation 


Record Corp., Scranton, Pa. 


“*Mican 
Waltham, Mass. 


American ‘‘Lacanite,’’ ‘‘Phe- 


nolic’’ 
takelite Corp., 247 Park Ave., New York, N. Y. 
: z0 Molded Products Corp., 2144 Walnut, Chicago, Ill 
Fo ca Insulation Co., 4638 Spring Grove Ave., Cincinnati, 
Ohio 
General Electric Co., “*Tex- 
tolite,’’ ‘‘Mycalex’’ 
Mac n Co., 16 Macallen 
3 Rubber Co., Jos., 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 
Motor 


MOTORS complete 


itorial Section, pages 34-35. 


Schenectady, N. Y “‘Cetec,”’ 


Boston, Mass. 
Trenton, N. J. 


See Table in Ed- 


NICKEL AND NICKEL-SILVER 


Driver-Harris Co., Harrison, N. J. 

Riverside Metal Co., Riverside, Burlington County, N. J. 
Secovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin St., Seymour, Conn. 


5 


Dependable ELECTRICAL INSULATION 
Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 


KIRKLAND 


ULLS-!I-UNI! 


U. S. Patent No. 1858994—May 17, 1932 
One ho) 
ing—A 
Ness Par 
—For ¢ 
lamps 
minals 
elled or 
lens ( 
fects 
number 
removed 
front 
finish 
Used extensively 
Write for Circular by prominent 
THE H. R. KIRKLAND CO, Binelscturers for 
75 West St., New York, N. Y. 454 yy, bet 


" N i and Visual Sig. 
Distributed by Graybar Electric Co. nal pur; ~l : 


mount- 


Rear te 


CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
B=: with the thought con. 


stantly in mind that, 
OVENS, Industrial and Laboratory 


all, contact points must 
function with unvarying reliabil. 

Annealing, Temper Drawing, Mold Baking, Et 

General Electric Co., Schenectady, N. Y 


above 


ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low temper. 
atures. Baker Non-Rusting 
mostatic metal is for 
contact with steam or hot 
is part of the problem. 


BAKER & CO., INC. 


54 Austin St., Newark, N. J 


her. 
where 


water 


use 


PAINT. See Lacquer, Paint, Varnish 


PANEL METERS. See instruments. 


PAPER, Insulating 
Fish Paper, 

Brand & Co., 
‘*Turbonite’’ 

Brandywine Fibre 
Del 

Mica Insulator Co., 200 Varick, New York, N. Y 
““Armo,”’ ‘‘Micanite’’ 

National-Vuleanized Fibre Co., 
lite,’’ ‘“‘C-F,"’ ‘‘Peerless’’ 

Taylor & Co., Inc., Norristown, Pa 

West Virginia Pulp & Paper Co., 230 Park Ave., 
N. Y. ‘‘Electrite’’ 

Wilmington Fibre Specialty Co 


PEGS, Armature 


Mica Insulator Co., 200 Varick, New York, N 
National Vulcanized Fibre Co., Wilmington, D« 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., Bridgeport, Conn 


PHOSPHOR BRONZE 


Driver-Harris Co., Harrison, N. J 

Riverside Metal Co., Riverside, Burlington Cou 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn 


PHOTO-ELECTRIC CELLS AND TUBES 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa 
zeneral Electric Co., Schenectady, N. Y. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. ‘‘Photronic’’ 


PILLOW BLOCKS. Balland Roller Bearing 
SKF Industries, Inc., 40 E. 34th St., New York, N. Y 


PILOT LIGHTS. See Lights, Pilot 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 


3aker & Co., Inc., 54 Austin, Newark, N. J. 
Wilson Co., H. A., 97 Chestnut, Newark, N. J Wil 


PLUGS & CORD SETS 


American Steel & Wire Co., 208 S. LaSalle, Chicag 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Iil 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel 
Diamond Braiding Mills, Chicago Heights, Ill. 
General Cable Corp., 420 Lexington Ave., New Yor! 
General Electric Co., Section Q-2210, Merchandise 

Bridgeport, Conn. ‘‘Ge-Flex,’’ ‘‘Tell-tale Tap,’ 1 
Hart Mfg. Co., Hartford, Conn. 
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Press Board, 
Wm., 268 


Fibre 
Fourth 


Board, 


Fuller Boar 
Ave., rk 


New Y 


Products Co., 1402 Walnut, Wi 


Wilmington, Del 


, Wilmington, Del 


HYVOLT 
ELECTRICAL INSULATION 


Everything for Motors, Generators and 
Transformers 
Write for NEW Catalog 
J. J. GLENN & COMPANY 
35 Se. Desplaines St., Chicago, II. 
IO 
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| mmo STOKES PLASTICs | 
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EACH ONE — K&cLONOMICAL SERVICEABLE COLORFUL I DESIRABLE 


ROU Light 
isual Sig 
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—— 


ND 
rAL 


ts are 


seas Manufacturers who use moulded parts find 
shows STOKES PLASTICS SUPERIOR, and new 


must ways are constantly being found in which 
eliabil. 


STOKES precision moulding helps the manu- ~~ * ; 
mene facturer. s T oD 7 E % de E N U I XN E 
petal is YOU have the privilege of consulting our T ; 
: per. engineers on any problem and we urge you aw A ae R v B B EK = 
| elise to write to us. This service is FREE. im every conceivable f form 


[| water 


> LOOK FOR 
c. ST fe = THE D Gren: OF 
a ao, we — MARK OF EXPERIENCE 
, y QUALITY is back of every 
STOKES product, and it 
guarantees to every cus- 


tomer the highest type 
of service. 





‘Trenton NJ. 


Canadian Plant, Welland, Ontario 








SPRINGS 


Extension, Compression, 
Torsion, Flat 


¢ )) 
cs? 
i. 
ax 
oa 
ux 
ax 
el 


‘tt 


rm 


also Wire Forms and 
Small Stampings 

a 7) ) of steel 

bronze, brass 


and other It was not mere chance that brought about the use of 


| Plastic Molded Parts for Telephones. Exhaustive research 
alloys and thorough trial of many materials and methods are 
responsible for the use of plastic molded parts in the 

zs \} modern telephone set. 





Courtesy Leteh Eleetrie 


The modern telephone is a mechanical and electrical master- 
piece. It is light in weight, yet strong enough to withstand 
all manner of abuse. It is graceful and pleasing in design, 
and its finish is permanent and resistant to rust, corrosion, 
moisture, acids and hard knocks. 


How many of these desirable features does your product 
possess? If it is lacking any of them, it might prove 
profitable for you to consider the use of plastic molded 
parts. Our Engineering and Design Departments are ready 
to cooperate with you in making your product more salable 
and in lowering production costs. Write us regarding your 


problem and send for your copy of “The Story of Bakelite 
Molded Parts.” 


When attending the Century of Progress we invite you to 
include an inspection of our plant. 


CHICAGO MOLDED PRODUCTS CORP. ! 
2144 Walnut St. Chicago, Ill. | 















PORTLAND-MONSON 
_SLATE CO. 


Quarriers of 
Monson Slate 





for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


O I ffice, Portland, Maine 














POINTS, Contact 


Platinum, Silver, Tungsten and Special 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
General Plate Co., 36 Forest, Attleboro. (Laminated) 
Wilson Co., H. ai. 97 Chestnut, Newark, N. J. ‘‘Wilco’’ 


PORCELAIN, Special Shapes 


Akron Procelain Co., Akron, Ohio 
American Lava, Chattanooga, Tenn. 






Alloys. 
J 






















Colonial Insulator Co., #73 Grant, Akron, Ohio. **Porcolex’’ 
Star Poreelain Wo., Trenton, N. J. ‘‘Nu-Blac,’’ ‘‘Thermolain, 
“*Vitrolain”’ : 
Universal Clay Products Co., 1525 First, Sandusky, Ohio. 
POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 





Colonial Insulator Co., 973 Grant, 


PULLEYS, Motor Shaft 


General Electric Co., Schenectady, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del 


PUMPS, Vacuum 
General Electric Co., Schenectady, N. Y. 


RADIO RECEIVER PARTS. 


(See also Specific Headings.) 

Allen-Bradley Co., 1305 S. First, Milwaukee, Wis. 

B-L Electric Mfg. Co., St. Louis, Mo. 

Tobe Deutsehmann Corp., Canton, Mass. 
Eliminators. ) 

Ward Leonard Electric Co., 
nN. ¥. 





Akron, Ohio. 
















( (Interference 






33 South St., Mount Vernon, 







RADIO TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, 
Tubing, Special Stampings and Screws. 
Driver-Harris Co., Harrison, N. J. ; 
Roebling’s Sons Company, John A., Trenton, N. J. 

RECEPTACLES, Plug, Heavy Duty 


General Electric Co., Merchandise Dept., Bridgeport, 


RECTIFIERS 

B-L Electric Mfg. Co., 

General Electric Co., 
Bridgeport, Conn. 
REGULATORS, Temperature 

Dunn, Ine., Struthers, 138 N. Juniper, Phila, Pa. 

Merceid Corp., 4215 Belmont Ave., Chicago, Ill. 

REGULATORS, Voltage 

a poe Electric Co., 33 South St., 





Mesh Plates 








Conn. 







St. Louis, Mo. 
Section A-2210, 





Merchandise Dept., 









**Dunco’”’ 








Mount Vernon, 






RELAYS 


(See also Circuit Breakers and Thermostats.) 
Allen-Bradley Co., 1305 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. 

‘“‘Mid Getts’’ 
General Electrie Co., Schenectady, 
Guardian Elee, Mfg. Co., 1526 W. * %. St., Chicago, Tl. 
Hart Mfg. Co., Hartford, Conn. “Diamond H”’ 
Mercoid Cerp., 4215 Belmont Ave., Chicago, Ill. 
Signal Engineering & Mfg. Co., 160 W. 14th St., 
Ward Leonard Electric Co., 33 South St., 







“‘Dunco,”’ 










New York. 
Mount Vernon, 






Weston Etecl. 
Newark, 
RESISTORS 


Allen-Bradley Co., 1305 S. First, 
Electrieal Coil Winding Co., 


Instrument Corp., 582 Frelinghuysen Ave., 








Milwaukee, Wis. 

pat Saunders, Camden, N. J. 

Globar Corp., Niagara Falls, > Ke 

International Resistance Co., 2100 Arch St., Philadelphia, Pa. 

White Dental Mfg. Co., 8. S., Industrial Div., Knicker- 
bocker Bldg., New York, N. z 

Ward a Electric Co., 33 South St., 
a. %. 












Mount Vernon, 

























SCREW MACHINE 


PACS ea SC fT ¢ 
Send us your specifications for an estimate 


LINDEN & COMPANY 
in Brass or Steel 891 Broad St., Providence, R. |. 























RHEOSTATS 


High in Quality — Low 
Adjustable Price — Small in Size — 
Resistance Constant in Resistance — 
at tts BEST Light in weight — Neat in 
Appearance. 


NATIONAL ELECTRIC CONTROLLER CO. 


5307 Ravenswoed Ave.. Chicago. Iii. 


Electrical Manufacturing 


RHEOSTATS 


Moter Starting, Field and Speed Regulating, Meter Test- 
ing, Plating Tank, Dimmers. See also Motor Control 
Table, page 41. 

Allen-Bradley Co., 1305 S. First, ye. Wis. 
General Electric Co., Schenectady, 
Globar Corp., Niagara Falls, N. yN 


National Electric Controller Co., 5307 Ravenswood Ave., 
Chicago, Ill. ‘‘National’’ 
Ward Leonard Electric _Co., 33 South St., Mount Vernon, 
N “‘Controlite,’’ ‘‘Universal,’’ ‘‘Vitrohm’’ 
RUBBER, Hard 
Ebonite, Vulcanite, Bushings, Discs, Knobs, Gears. 
Stokes Rubber Co., Jos., Trenton, N. J. 
SCREW MACHINE PRODUCTS 
Barnes Co., Wallace, Bristol, Conn. 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 


Linden & Co., 891 Broad, Providence, R. I. 
National Vulcanized Fibre Co., Wilmington, Del. 
Peck Spring Co., Plainville, Conn. 

Progressive Mfg. Co., ‘Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Cenn. 


SEPARATORS, Magnetic 


Supreme Electric Products Corp., 79 Mt. 


Hope Ave., Roch- 
ester, N. Y. 


SHADES, Mica 


Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave., 


SILVER 


Baker & Co., Inc., 
Driver-Harris Co., 


Providence, R. I. 


54 Austin, Newark, N. J. 
Harrison, N. 


Handy & Harman, 82 Fulton, New York, N. Y. ‘Sil Fos’’ 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wilco’’ 
SLATE 


(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLOTTING MACHINES AND TOOLS, Com- 
mutator 


(Mica Undercutters) 
General Electric Co., Schenectady, N. Y. 
Ideal Commutator Dresser Co. , 1008 Park Ave., Sycamore, Ill. 


SOCKET REDUCERS AND EXTENSIONS 


Benjamin Elec. Mfg. Co., Des Plaines, III. 


General Electric Co., Section W-329, Bridgeport, Conn. 


SOCKETS AND RECEPTACLES, Lamp 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 


General Electric Co., Section W-329, Bridgeport, Conn. 

SOLDER, Acid Core 

ae Seen Co., 60 McDowell, Columbus, Ohio. ‘“‘Ruby- 
ul 

SOLDER, Aluminum 

Lenk Mfg. Co., Newton Lower Falls, Mass. 

SOLDER, Silver 

Handy & Harman, 82 Fulton, New York, N. Y. ‘“‘Sil Fos’ 

White Dental Mfg. Co., 8S. S., Industrial Div., Knicker- 
bocker Bldg., New York, N. Y. 

Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘Wilco’ 

SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

General Electric Co., Section W-329, Bridgeport, Conn. 

Ruby Chemical Co., 60 McDowell, Columbus, Ohio. ‘‘Ruby- 


fluid,”’ ““Red-Letter’’ 


SOLDERING IRONS 
General Electric Co., Schenectady, N. Y. 


SPRINGS 


American Steel & Wire Co., 208 S. LaSalle, Chicago, III. 
Barnes Co., Wallace, Bristol, Conn. 

Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit. 
Fischer Spring Om, Chas., 238 Kent Ave., Brooklyn, N. Y. 
Gibson Co., Wm. 1800 Clybourn Ave., “Chicago, In. 

Peck Spring Co., Piatnellion Conn. 

Raymond Mfg. Co., Corry, Pa. 


STAMPINGS, Small 


Small Stamped Metal Parts for Electrical Devices. 
Barnes Co., Wallace, Bristol, Conn 
Benjamin Electric Mfg. Co., Des Plaines, Ti. 
Fischer Spring Co., Chas. 238 Kent Ave., Brooklyn, N. Y. 
Geuder, Paeschke & Frey, Inc., 1409 W. St. Paul Ave., Mil- 


waukee, Wis. 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, 0. 
17 Virginia Ave., Providence, R. I. 


Patton-MacGuyer Co., 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


STAMPINGS, LARGE 


Geuder, Paeschke & Frey, Inc., 140® W. St. Paul Ave., 


il- 
waukee, Wis. - 


WRITE FOR BULLETIN 500 
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THE COMPLETE LINE 


SHERMAN 


Copper and brass; clip, ring, flat, 
single ear, rolled, etc. Write for 
Bulletin 13. 


TERMINALS 


Sold Through Jobbers 
H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 





STEEL BARS & SHAPES 
Ryerson & Sons, Jos. T., Chicago, Ill. 


STEEL SHAFTING, SCREW STOCK 
Ryerson & Son, Jos. T., Chicago, Ill. 


STEEL SHEETS, Electrical 

Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Youngstown, O. ‘‘Sil Con’’ 
Ryerson & Sons, Jos. T., Chicago, Il. 


STEEL, STAINLESS 


American Steel & Wire Co., 208 S. 
Republic Steel Corp., 
Ryerson & Son, Jos. 


STEEL, Strip 


La Salle, 
Youngstown, O. 
T., Chicago, Ill. 


Chicag lil 


American Steel & Wire Co., 208 S. La Salle, Chicago, I) 

Barnes Co., Wallace, Bristol, Conn. (Hot Rolled 

Republic Steel Corp., Youngstown, O. ‘‘Sil Con’ 

Ryerson & Sons, Jos. T., Chicago, Ill. 

Thomas Steel (e., Warren, O. (Bright Finish, Zinc Coated 
Copper Coated.) 

STRIPPERS, Wire 

Wenco Mfg. Co., 3048 Sheffield Ave., Chicago, Ill. ‘‘Simplex 

Wire Stripper Co., 1727 Eastham Ave. E., Cleveland, 0 


““Speedcraft’’ 


SWITCHES, Mercury 


Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa 

Engineering Products Corp., 58 Amherst St., 

Hart Mfg. Co.. Hartford, Conn. ‘“‘Diamond H"’ 

Gencral Electric Co., Section Q-2210 Merchandise Dept 
Bridgeport, Conn. ‘‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt 

rT Electric Vapor Lamp Co., 883 Adams S8t., 


Dunco 
Cambridge, Mass. 


Hoboken 


Leland Electric Co., Dayton, Ohio. 
Mercoid Corp., 4215 Belmont Ave., 
oe Electric Co., 


**Kontax,”’ 
Chicago, Il. 
33 South St., Mount Vernon 


**Kontrolar 


SWITCHES, Remote Control 


Push Button, Magnetically Operated. 
Allen-Bradley Co., 1305 S. First, Milwaukee, Wis 
Burgess Laboratories, Inc., C. F., 206 KE. 44th St., New York 
Dunn, Inc., Struthers, 138 N. Juniper St., Phila, Pa 
“*Dunco’’ 

General Electric Co., 
Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn., 
Ward Leonard Electric Co., 


N. 


Section Q-2210 Merchandise Dept 


“‘Diamond H"’ 


33 South St., Mount Vernon 


SWITCHES, Snap 

Benjamin Electrie Mfg. Co., Des Plaines, Ill. 

General Electric Co., Section Q 2210, Merchandise Dept 
Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H’’ 

SWITCHES, Snap; Heavy Duty 


For Electric Range and Small plots. Content, 
Burgess Laboratories, Inc., Cc. F. E. 44th St., New 


York, N. Y. “Micro” 

General Electric Co., Q-2210, Merchandise Dept 
Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 

SWITCHES, Tank 


General Electric Co., Schenectady, N. Y. 


SWITCHES Time 


General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H’’ 

Rhodes, Inc., M. H., Rockefeller Center, New York City 
‘*Mark-Time’”’ 

Walser Automatic Timer Co., Chrysler Bidg., New York 


TACHOMETERS 


Weston Elecl. Instrument 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Co., Newport, Ky. 
9 


MERCURY SWITCHES 
Write for Bulletin 


ENGINEERING 
PRODUCTS 
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Cambridge, Mass. 
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Electrical M 


STEEL 


for Every Electrical and | 
Manufacturing Purpose | 


(Also Copper and Brass) 


In Stock for Immediate Shipment 























We have been specializing more and more in the 
finer steel products used by the electrical manufac- 
turing and allied industries. All of these steels are 
available for immediate shipment from our nearest 
plant. 

Write for the Ryerson Stock List 








JOSEPH T. RYERSON & SON, INC. 
Plants at: Chicago Milwaukee St. Louis 
Cincinnati Detroit Cleveland Buffalo Boston 


Philadelphia Jersey City 
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anufacturing 








Tue fine quality 
of pre-coatings as elec- 
trically applied by the 


Thomas method has won 






hundreds of manufac- 







turers to the use of 























Thomastrip... The re- 






markable uniformity, non- 










a7 
porosity, and ability of 


a . 


stand up under severe 


1 r 
rt forming operations have 
oe ay Le solved sales, production 
Diets 





and cost problems in a 


Aleel multitude of products... 


Thomastrip Zinc Coated 
PRE- COATED Sixeprenermene 

WITH better serve your material 
needs. Without obliga- 
tion, a Thomas Represen- 
tative will gladly analyze 


your requirements. 

















How about disenieaie 
your order? STUDS 


We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 

to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 

service and dependability. MACHINE 
May we quote you on your SCREW NUTS 
order? 





THE PROGRESSIVE MFG. CO. 





et tS eo 


| WARREN OHIO 





Torrington, Conn. 






SPECIALIZED PRODUCTION 
COLD ROLLED STRIP STEEL 
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INSTANT 


SERVICE 
AUTOMATIC 


A Double-Duty Blotorch 


Heavy Blast Flame 2000° F. 
Needle Point Flame 1400° F. 
Siurdy Construction—Brass 
Finish. 


LENK MFG. CO. 


Newton Lower Falls, Mass. 


No. 350 Duo-duty 
Automatic Alcohol 
Blotorch 





TAPE; Cotton, Linen, Silk 


Tape, Sleeving, Webbing 

Consumers Rubber Co., 1302 Ontario, Cleveland, O. ‘‘Nox- 
all,”’ ‘‘Criterion’’ 

Genera! Electric Co., Schenectady, N. Y. 

Glenn & Co., J. J., 35 S. Desplaines, Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 





TAPE, Rubber and Friction 

General Electric Cc 
‘*Parayon” 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Roebling’s Sons Co., John A., Trenton, N. J 


Merchandise Dept., Schenectady, N. Y 


TAPE, Varnished Fabric 


Aeme Wire Co., New Haven, Conn. 
General Electric Co., Merchandise Dept., Bridgeport, Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TERMINALS & CONNECTORS 


Patton-MacGuyer Co., 17 Virginia Ave., 
Sherman Mfg. Co., H. B., 


TESTERS, Coil 


(Includes Armature Growers, trouble shooters and other 
portable testing devices) See also Instruments 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J . 


TESTING LABORATORIES 


Electrical Testing Laboratories, 80th St & East End J 
New York, Noy. a wo ast End Ave., 


Providence, R. I 
Battle Creek, Mich. 


THERMOSTATIC METAL 


Baker & Co., Inc., 54 Austin, Newark, N. J. 
Chace Valve Co., W. M., 1608 Beard Ave., Detroit, Mich 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wilco’’ 


THERMOSTATS 


Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘“Dunco’’ 
General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H’’ 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. ‘‘Pyro- 


therm,’” ‘‘Sensatherm,’’ ‘‘Vasaflame’’ 
aeitoss ene Inc., 6 Dawson, Newark, N. J 
upreme Electric Products Corp., 79 Mt. Hope Ave - 
‘ater, N.Y. p., 7 ; pe Ave., Roch 
Ulanet Co., George, 85 Columbia, Newark, N. J. 
“Gulco,”’ ‘‘Capsule’’ 


TIMING DEVICES 
Walker Automatic Timer Co., Chrysler Bldg., New York, N.Y 


TINSEL, Cord and Thread 


Diamond Brading Mills, Chicago Heights, III. 
General Electric Co., Merchandise Dept., Bridgeport, Conn. 


“*Pigmy,”’ 


10 





“PIGMY” & “CIGARETTE” 
THERMOSTATS for manufacturers of heat- 


ing pads, aquarium heaters, appliances, etc. Thermal 
controls built to specifications for every industrial 
and commereial application. 













Geo. Ulanet Co., 85 Columbia St., Newark, N. J. 


ELECTRICAL PATENTS. 
p- 56-60). 
2. MOTORS. The only monthl 

(a) BEARINGS. 
3. CONTROLLERS. 
p- 36). 





Electrical Manufacturing 


TOOLS, Portable, Motor Driven 
(Flexible Shaft for Grinding, Drilling and Buffing.) 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 
White Dental Mfg. Co., S. S., Industrial Div., Knicker- 
bocker Bidg., New York, N. Y. 


TORCHES, Alcohol, Gasolene, Automatic 
Lenk Mfg. Co., Newton Lower Falls, Mass. 


TRANSFORMERS 
For Oil Burners, Gas Tube Signs, Etc. 

The Acme Elec. & Mfg. Co., 1440 Hamilton Ave., Cleveland, 
Ohic. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Ward Leonard Electric Co., 33 South St., Mount Vernon, 
af es 


TUBES, Paper; Cores, Sleeves, Bushings 
Cleveland Container Co., 10330 Berea Rd., Cleveland, 0. 


TUBING, Brass & Copper 
Iisco Copper Tube & Products, Inc., 5629 Madison Rd., Cin- 


cinnati, Ohio. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Flexible Metallic 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 

White Dental Mfg. Co., S. S., Industrial Div., Knickerbocker 
Bldg.. New York, N. Y. 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., William, 263 Fourth Ave., New York, N. Y. 
‘“*Turbo’’ 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 

Glenn & Co., J. J., 35 S. Desplaines, Chicago, III. ‘ 

Mica Insulator Co., 200 Varick, New York, N. Y. “Em- 
pire’ 


TWINE, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 


UNITS, Rods and Grids, Resistance 

White Dental Mfg. Co., S. S., Industrial Div., Knickerbocker 
Bldg.. New York, N. Y. 

Ward Leonard Electric Co., 37 South St., Mount Vernon, 
N. Y. ‘‘Ribflex,’’ ‘‘Ribohm,”’’ ‘‘Vitrohm’’ 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox’’ 


VALVES, Electrically Operated 

Mercoig Corp., 4215 Belmont Ave., Chicago, Ill. 

Supreme Electric Products Corp., 79 Mt. Hope Ave., 
Rochester, N. Y. 

VARNISH CONTROL UNIT 

Dolph Co., John C., 168 Emmet, Newark, N. J. 

WASHERS, Fibre 


Iten Fibre Co., 5403 Bower Ave., 


WASHERS, Lock 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Ill 


WASHERS, Metallic 


Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and Fin- 
ishing; Chatterton’s Compound; Sealing Cement. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Merchandise Dept.. Bridgeport, Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


Cleveland, Ohio 


Chicago, 


Roebling’s Sons Co., John A., Trenton, N. J 
Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y. 
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THERMOSTATS 
for low tempera- 
ture controls. 
Over one million 
“‘Midgets’” now 
in use. Accuracy 
assured. 


MIDGET THERMOSTAT, Inc 
6 Dawson St., Newark, N. } 

























FLEXIBLE ARMS 
for portable and therapeutic 
lamps, etc. Made of steel and 
brass In all Finishes. Special 


arms designed te your re- 
quirements. Write for prices. 


238 Kent Ave. Brooklyn, N. Y- 
JT 


8. V8 ParENT OFrice 


THE CHAS. FISCHER 
SPRING CO. 





The only monthly list of exclusively electrical patents published (see 
y guide to what and where to buy for designed-in applications (see p. 34). 


The Motor Buying Guide also gives Bearing Data in every case. 
The only available guide to the selection of Controllers for designed-in use (see 


... EXCLUSIVE Monthly Features of 
Electrical Manufacturing 


THE GAGE PUBLISHING COMPANY, INC. 


239 W. 39th St., New York, N. Y. 








Vol. 12, No. 4 









e WAXES 
e COMPOUNDS 
e VARNISHES 


For Insulation of Condensers .. , 
Transformers, coils, power packs, pot heads 
sockets, wiring devices, wet and dry bat. 
teries, etc. Also WAX SATURATORS fo 
braided wire and tape. WAXES for radis 
parts. Compounds made to your own speei. 
fications if you prefer. 


ZOPHAR MILLS, 


Founded 1846 
242-246 Lorraine St., Brooklyn, N. Y, 


INC, 





WELDING RODS & EQUIPMENT 
Ryerson, Jos. T., & Son, Chicago, Ill. 


WINDERS 


Induction Coil. See Winding Machines, Coil 
Electromagnet. See Winding Machines, Coil 


WINDING MACHINES, Coil 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, | 
Seifert, Inc., E. R., 315 E. Washington, Syracuse, N. y 
Universal Winding Co., Boston, Mass. ‘‘Leesona 


WINDINGS. 
WIRE, BARE 


Copper, Phosphor Bronze, Steel, Iron; Armature Bandling 
American Steel & Wire Co., 208 S. La Salle, Chicago, | 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, | 
General Cable Corp., 420 Lexington Ave., New York, N Y 
Hoskins Mfg. Co., Detroit, Mich. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copperweld 
General Cable Corp., 420 Lexington Ave., New York, N. Y 


WIRE FORMS 


American Steel & Wire Co., 208 S. La Salle, Chicago, | 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. ¥ 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, INSULATED 


American Enameled Magnet Wire Co., Port Huron, Mic! 

American Steel & Wire Co., 208 S. La Salle, Chicago, lil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, I)l Colorud- 
ber,’’ ‘‘Nitro’’ 

Diamond Braiding Mills, Chicago Heights, Il. 

General Cable Corp., 420 Lexington Ave., New York, N.Y 
‘‘Enterite,’’ *‘Peerless’’ 

General Electric Co., Section Y-2210, Merchandise Dept 
Bridgeport, Conn. “‘GE Flex,’’ ‘“‘Deltabeston’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 


Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich 
American Steel & Wire Co., 208 S. La Salle, Chicago, Ill 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘Co 
enamel” 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

General Electric Co., Section Y-2210, Merchandise Dept 
Bridgeport, Conn **Deltabeston’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

WIRE, Resistance 

Driver-Harris Co., Harrison, N. J. ‘‘Advance,’’ ‘‘Calid 
“Climax,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ Lohm 
“Gridnic,’’ ‘‘Radiohm,’’ ‘‘Ohmax,’’ ‘“‘“Midohm,"’ ‘Come 
“‘Ideal,’’ ‘‘Karma,’’ ‘‘Lucero,’’ ‘‘Nichromo’’ 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’ Cope 
‘‘Chromel-Alumel”’ 


ZINC 


New Jersey Zinc Co., 160 Front, New York, N. Y Horse 
Head”’ 


See Coils, Finished. 


















1Z 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 
* _— Also washers and stampings of any 
tal. 
Lew Prices Quick Service 
Guarantee Specialty Mfg. Co. 
9610 Cam Ave. Cleveland, Ohio | 
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MEMBER NRA 
DS 
HES 
es 4x 
pot heads, 
d dry bat. 
ATORS for 
3 for radie 
Own speci. 
» INC, 
m, N.Y, 
———— 
», I 
rac N 
Ae 
"york, 8 We are producing Special 
Porcelain Parts for many 
a exacting buyers. Let us fig- 
ure on your requirements. 
, y N 
THE AKRON 
a PORCELAIN CO., 
. Akron, Ohio 
‘har Chicago Office: 11 S. Des Plaines St. 
luron, Mich 20 C(“‘i‘ OSC;~CS™S 
» Ui a 1 
258 C It COLONIAL 
: ‘ ee 
a ON MY WAY TO onsu 
NEW YORK AND for Correct 
no," oh THE PICCADILLY Electrical 
Porcelains 
Colonial compositions and 
N. Y. “Horse processes give electrical 
manufacturers the _ highest 
possible quality in glazed and 
. best hotel | know! unglazed porcelain for every 


ERS 


; made to 
s of any 


ck Servic 


ig. Co. 


eveland, Ohi 
ciel 









purpose. 










| Near everything, just 
200 feet from Broad- 


way. Modern, hospit- 


e| 




















Above is shown an unglazed 
refractory piece made by the 
“dry process.” 


| 








able, and comfortable. 


At left is shown a “wet 
process” part we make in 















































ace . enormous quantities. 
(: ee Like the Manager, Below Is a typical “cast proc- 
. 34). like the rates —$2.50 eee ee 
sil single, $3.50 double, 
e (see 
for a room with bath! <p 
if you are looking for just 
the right —_ or — 
THE HOTEL your biue-prints er Inquiries. 
Engineering helps and prices 
P | 4 C A D | . L y furnished promptly by ex- 
perienced executives. 
45th St. + W. of Broadway * New York 
WILLIAM MADLUNG, Mng. Dir. The COLONIAL RR wt 
INSULATOR CO: 
i AKRON, OHIO e 
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SDEEQ with Universal 


Cutomatre —— 


stamped and drawn 


| COIL WINDING MACHINES oe _- 
nie Let the G. P. & F. 19-Acre Stamping 


on initial cost of a coil wes 
winding machine is of little Plant Be Your Branch Factory 
importance compared to 
time saved in the manufac- More than half a _ century 
ture of each coil you produce. i under the same management—a 

The Universal No. 104 a ; 19-acre plant — stamping engi- 
Machine produces multiple- Wingig~ IN neers to help you get products 
coil, or “stick”, windings at } ~ ready for production—unequaled 
high speed, automatically facilities for producing stamp- 
inserting graduated lengths “ ings of all sizes, all materials— 
of paper between a 


4 th i i 
each layer of wire. Lett pe to you if you A seamless steel ticker case 
Dicietstnat Seen . hb has ete top produced by G.P. & F. 
for uniform starting ra G.P.&F. Stampings are ac- 
acceleration, and ee curate, they eliminate waste, add to strength and beauty. Let 
machine stops auto- G.P.&F. be your branch without branch factory worries. Send 
matically when re- . : blueprints or sample—let us make recommendations. 
quired number of i 
turns. are wound. I bs Ask for Booklet, “In Harmony with Modern 
Changeover adjust- o P °° 
ments are quick and & . rogress. 
simple. Capacity for _ 


ee | r | GEUDER, PAESCHKE & FREY co. 


pend s dectghion | p Sales Representatives in Principal Cities in All Parts 


of the Country 
UNIVERSAL ‘i 1409 W. St. Paul Ave., Milwaukee, Wis. 


aie (CA: ) 370 W. Ohio St., Chicago, Ill. 


oe 
Pak 
UNIVERSAL WINDING COMPANY G.P © 


BOSTON SIAM PINGS 


_ 
‘TIMEPIECES 


but~ there's a difference! 


CAPACITORS _ «i! impresnated) 


for Capacitor Motors 


Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems 


Other 
ACME WIRE | veal WIRE — COILS 


anita VARNISHED INSULATIONS 


THE ACME WIRE CO. 


BALL. RYLLER AND THRUST | New Haven, Conn 
NORMA-HOFFMANN BEARINGS CORPORATION 
ere et aw 


i | Branch Offices in Principal Cities 
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ITEN 
-IBRE 


Prompt SERVICE 
* in touch with ITEN for 


prompt service on all your 
fibre requirements. Thirty - five 
years of “Knowing how.” Sheets, 
Tubes, Rods, Washers and Special 
Shapes — any size, thickness or 
quantity. 
For Service, try ITEN 
Write — Phone — Wire 


The ITEN FIBRE CO. 


5403 Bower Avenue 
CLEVELAND, OHIO 
Chicago Office: 217 No. Desplaines St. 
















IF Or’s 17'S ITEN 





A high grade fibre board 
for electrical insulation. 





°@. Ohmoid ¥ 





aaa ss 
ELECTRITE } 





“ A material of quality pos- 
sessing high tensile and 
aad dielectric strength. 














Used by many of the lead- 
ing manufacturers of 
electrical equipment. 





Pulp Products Department 
WEST VIRGINIA 
PULP & PAPER COMPANY 


230 Park Avenue 35 East Wacker Drive 
New York, N. Y. Chicago, Ill. 
















ufacturing 71 


Sheets ; 
Rods . 
Tubes, 


Special 

...also Shapes 

Fyberoid 
and 





»% WILMINGTON 
og» FIBRE SPECIALTY COMPANY 


Wilmington, Delaware 
















mS FIBRE 
ZE | 
TUBING in particular | 


Get in touch with us. There is a reason. 





May we hear from you? 


BRANDYWINE FIBRE PRODUCTS CO. 
1402 Walnut St., Wilmington, Del. 
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In Miami Beach itr 


She Heetwood. 


Opening for the Winter Season 
January first. | European Plan. 


An Exclusive Winter Resort Hotel, on 
Biscayne Bay, with Ocean Bathing, a 
Private Dock and every facility for the 
comfort and entertainment of its exclusive 
and discriminating clientele. 


Rates Double from $8.00 to $20.00 per day. 
A la carte service and Fixed Price Meals. ae aaa 













THERMOSTATIC METAL 


AND CONTAGT POINTS 


AKER Thermostatic Metal is made by skilled 
BB craftmen, long accustomed to the extreme care 
required in the working of the precious metals. 
The result is that the careful precision of the 
precious metal worker is built into every bit of 
thermostatic metal we manufacture. 






























The welding is perfect. The rolling is as care- 
fully done as if the material were worth many 
dollars an ounce. Every operation is under the 
direct supervision of scientifically trained men. 








We can supply thermostatic metal in any gauge 
and any practical shape to your specifications, 
with or without contacts attached, and make 
quick deliveries. 




















We make contact points of silver and other 
precious metals in all the usual forms and will 













Other DeWitt Operated Hotels include: 











In Cleveland Its 
also gladly undertake to supply them made m THe HOLLENDEN 
specially for you from your own blue prints. In Chicago dts 

i THe LASALLE 

Write us about your present problem. Our long In Columbus Its 
experience will probably be helpful in solving it. THE NEIL HOUSE 

In Akron Its 

THE — 







BAKER & CO., INC. 







FENWAY. HALL, 


















54 Austin Street, Resdeal Hon i _ = 7% 
Newark, N. J. DeWitt —__ D , at 





Manege- 
ment. 









NEW YORK ° SAN FRANCISCO ° CHICAGO 































ne Simplified 


Metal Edge packaging fits perfectly 
into a simple production-line system. 
Gives you the strongest paper boxes 
known, just when and where you 
want them—eliminates box storage, 
delivery worries and box waste. One 
user, who saves money using Metal 
Edge, says he wouldn’t go back to 
his old packaging if these better 
boxes cost double! Find out why. 


A’ economical means of recording em- 

ployees NRA working hours. Cin- 
cinnati Time Recording Clock 124% x 19 
x 44”; 10” lacquered dial; 2 color A.M. 
and P.M. ribbon; shows day of week and 
date on card 314” wide. Fully equipped 
with level adjusters and bell indicator. 
Accept reasonable offer. 


















Write for Portfolio. 


National Metal Edge Box Co. 


1204 Callowhill St. Philadelphia, Pa. 





ELECTRICAL MANUFACTURING 
239 W. 39th St., New York, N. Y. 


beceeice Ei Saas Eis guolaass 





















The Classified Index 


of 
MATERIALS, PARTS and EQUIPMENT 


will help you to find what you are look- 
ing for—consult it, as well as the adver- 
tising pages 


—pages 62 - 68 
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BEAD CHAIN 


Identifies 


GOOD 
LIGHTING 
EQUIPMENT 


for 


Ornamentation 
Suspension 
Construction 
Convenience 
in Lighting 


WE 0@ ova PART 


HE BEAD CHAIN MFG. CO. 
BRIDGEPORT CONNECTICUT 


AIRPLANES to SUBMARINES ff 


From airplane to submarine radio 
and electrical equipment—wher- 
ever exacting performance under 
all conditions is required—you’ll 
find IRC Resistors specified. Me- 
chanically rugged, electrically ac- 
curate and with positive IRC inner 
contact, they excel by test. 
We invite your resistor problems. 
Write for catalog containing helpful 
resistor information. 
INTERNATIONAL RESISTANCE CO. 
2100 Arch Street Philadelphia, Pa. 
(In Canada, 74 Wellington St., W., 


EU SCO eos 


$TORS 


SIMPLEX 
Wire 
Stripper & 


model S-30 / 


revolutionary in design and accomplishments, performs such 
dificult stripping operations as removing the outer jacket from 
Rubber Sheathed Portable Cords, copper braiding from Shielded 
Cables and strips all other kinds of insulated wires at a low 
cost per stripped end. 


Cig 


Write today for bulletin describing our complete 
line of Wire Stripping and Cutting Equipment. 


WENCO MEG. co. 3048 Sheffield Ave. 


Chicago, II. 


Have you our 
New Catalog 


Manufacturing 


, IMPREGNATED 
INSIDE and OUT 


? 


TURBO* OIL TUBING Impregnated 
inside and cut—the finest spaghetti 
»btainable The safest conductor for 
motor and ot 
Make your vuwn tests 

card; 30 sizes availal 


transform¢ leads 


from free sample 
sle 


OTHER BRAND TURBO* SATURATED SLEEVING 


PRODUCTS ARE: Quality U Saturated sieeving has ex 
Mica Plate in tremely high voltage breakdown re: 

. tam sim diameters in .< 
Sheet, and Cut to ft. roll ndling For st 
Size and Shape. small instru 
Super-Grade Con- 
denser Films. 
Mica Cut to Size 
and Shape. 


aller 
ls for easy hane 
radio assemblies, 
leads, et 


panel 
ment 


rURBO* VARNISHED CLOTH 


In rolls, Tapes and Cut 


William Brand & Co. to Also Varnished 


per, Silk 
268 Fourth Ave., New York, N. Y. 


Size 


Mark Registered 


*Trade 


From SLOTS to LEADS... 
for every need an insulation 


‘“‘Super-Micanite” and “Micanite” . . . Commutator 
Segments ; Commutator Rings; and many other forms. 
Flexible Plate, “‘Micanite” Tape and combinations of 
Mica with papers and cloths . . . for motor and gener- 
ator slot cells. “Empire” Varnished Cloths and Papers, 
Varnishes, Slot Papers, etc. Write for New Price Lists 
Nos. 94 and 95 covering these quality Electrical Insu- 
lations that assure lasting protection. 


MICA INSULATOR COMPANY 


200 Varick Street, New York, N. Y.; 542 So. Dearborn Street, Chicago, IIl.; 
1330 Schofield Building, Cleveland. Branches at Birmingham, Boston, 
Cincinnati, Los Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 
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What type bearing 
COSTS LESS 


and 


SERVES BEST? 










Acme Electric & Mfg. Co.... 53 
Acme Wire Co., The....... 70 
Akron Porcelain Co., The.... 69 
Allen-Bradley Co., 

Inside Front Cover 






























American Enameled Magnet 
Wee Ge sens nana cen sus 57 
American Record Corp....... 53 








American Steel & Wire Co., 
Inside Back Cover 









Experienced builders of machinery will 
tell you that: 






Bakelite Corp., The 
Baker & Company, Inc....64, 72 
Barber-Colman Co., The.... 61 
Barnes Co., The Wallace. .63, 65 


Bead Chain Mfg. Company, 
WO. docsieceeoaeweowsoee 73 


















‘‘Bronze sleeve bearings perform 








best in many important functions 








of their machines. 














































Benjamin — Manufac- 
turing 6 ieee aoe 64 
—Meet most adequately the de- Sead & Ca, Willen... 73 
mands for continued accuracy. oe: Pa ee 
B-L Electric Mfg. Co....... 53 
—Stand up longer under the abuse 
of constant production.” 
Chace Valve Co., W. M..... 59 
on — Chicago Molded _ Products 
For over 25 years Johnson Bronze has i peer 
been meeting these requirements with a ae Coney 


long life bearing produced to micro- 


metric accuracy. Today, Johnson Bronze 







Delco 





Products Corp., 

Back Cover 
Diamond Braiding Mills..... 51 
Dolph Company, John C..... 64 
Driver-Barris GO. s.cicscccs 51 
Dunn, Inc., Struthers 55, 62 





provides over 22 proven alloys to meet 











specific bearing conditions. 









There is a place for every type of bear- 
ing. SOUND ENGINEERING, ONLY, 


must decide the selection for every Blech Co WINE OR <<: se 
r Electrical Testing Laboratories 58 


Engineering Products Corp... 66 









application. 






MEMBER 






It pays to consult first with Johnson 























x Fafnir Bearing Co......... 10 
© 2= Bronze on all bearing problems. Sldy ‘Satie Gu. Chen. 
IES: ac ueslid Goleman ke ee ee 68 
PUEGR, TOE acckeccan den 72 
Formica Insulation Co., The. 6 




















General Cable Corp. 
General Electric Co. ..7, 47, 51 
General Electric Vapor Lamp 
Mh 2. cceeeeke ees uae ees an 8 
Geuder, Paeschke & Frey Co. 70 
ee ee a a 64 
Guarantee Specialty Mfg. Co. 68 
Electric Mfg. Co... 55 
































Guardian 











































Handy & Harman ...iscccss 59 

JOHNSON BRONZE |! 2. 
Homer Commutator Corp.... 61 

Factory and General Offices Branch Offices and Warehouses ee Mfg. Co. reer ¥ 
New Castle, Pa. in Principal Cities Hotel Pennsylvania ........ 72 

e Hotel Piccadilly ....cccsecs 69 
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PRODUCTS OF JOHNSON BRONZE 


Plain Cast Bronze Bushings 






Resistance Co.. 73 
ge? eee 71 


International 


Plain Sheet Bronze Bushings . 
ten 


Sheet Bronze Graphited 








Cast Bronze Graphited Bush- 








ings Bushings 
Bronze Backed Babbitt Lined Steel Backed Babbitt Lined Johnson Bronze .........--- 74 
Bearings Bearings 


Car Brasses 






Locomotive and Mill Bronzes ; 
Miscellaneous Bronze & Brass 


Solid and Cored Bronze Bars Castings 
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INDEX TO ADVERTISERS 





Kirkland Co., The H. R..... 64 


Lenk Mfg. Co. 
Linden & Company 


Littelfuse Laboratories 


Massachusetts Gear and Tool 
RAM 04 <neens wes hebanere 64 


Mechanical Specialties Mfg. 
RAE. cncscs tye seer an abe es 64 
Mercoid Corp., The ........ 66 


Mica Insulator Company.... 73 


*Midget Thermostat, Inc. .... 68 


National 
Inc. 


National Electric Controller 
Pc ntkneselewenodsemeee 66 
National Metal Edge Box Co. 72 
New Departure Mfg. Co..... 4 
New England Mica Co...... 60 
New Jersey Zinc Co., The.... 12 


Band & Tag Co., 


Newport Rolling Mill Co., 
pe re, rey eee 61 

Norma - Foffman Bearings 
RED. “Knvangsds cmmeesiod sa 70 





Peck Spring Co., The........ 63 
Perkins Machine & Gear Co. 64 


Portland- Monson 
The 


Progressive 


Mfg. 







Raymond Mfg. Co. 
Republic Steel 
Rhodes, M. H. 
Riverside Metal Co., The.... 45 
Ryerson & Son, Joseph T.... 67 


Cateveee 65 
Corp. 


Seymour Mfg. Co., The, 

Front Cover 
eet Bias. GR siccec aces 3 
Shakeproof Lock Washer Co.. 63 


Sherman Mfg. Co., H. B... 66 


Signal Elec. Mfg. Co....... 61 
Star Porcelain Company, The 69 
Stokes Rubber Co., Jos...... 65 
Eee UE TU Soe cecaen 67 





i > ek tO 68 
Universal Winding Co....... 70 
Wore Bite. CO. -assedesece 73 


West Virginia Pulp & Paper 


Meter + kad Mae poeens eves 71 
Wilmington Fibre Specialty 

Ti si rae eehevenieecaee 7 
Wu Ci, ROO Bas Mices wane OF 











Zophar Mills, Inc. .......... 68 





STAINLESS 
Heat Resisting 


ALLOY STEELS 


COLD ROLLED STRIP STEEL 
WIRE AND WIRE PRODUCTS 


Constant 
Uniformity 


The strictest of laboratory and shop 
supervision governs every mill and 
manufacturing operation in our pro- 
duction and insures constant adher- 
ence to specifications. This policy is of 
special importance in the production 
of cold rolled strip steel—wire and 
wire products in stainless and heat- 
resisting alloy steels. 


Regardless of what your fabricating 
problem may be—whether you need 
cold rolled strip steel in coils or strips 
up to 24 inches wide—whether your 
merchandise calls for cold drawn wire 
in coils or straightened and cut 
lengths, you will find an exact and 
economical solution to your prob- 
lem here. 


Our engineers will gladly assist you 


STAI NLESS in determining which of the six USS 
~ Heat Resisting _ compositions is best suited to your 


ALLOY STEELS needs. Upon request we will mail you 


CHROMIUM-ALLOY % CHROMIUM-NICKEL an interesting and comprehensive 
STEELS STEELS 


Ferritic Austenitic booklet on U S S Chromium and 
USS 12 USS 18- 8 


USS 17 USS 18.12 Chromium-Nickel Alloy Steels. 
iF S S Chromium-Nickel Alloy Steels are Inc 


| under licenses of the Chemical Foundation, Inc., 
,.New York; and Fried, Krupp A. G. of Germany. 


MORE THAN Sse 
sda 
100 — (eee ad! 


WIRE MAKING 


AMERICAN STEEL & WIRE COMPANY 


208 South La — seek Chicago SUBSIDIARY OF urren IS stares STEEL CORPORATION Empire State Bldg., New York 
94 Grove Street, Worcester AND ALL PRINCIPAL mes First National Bank Bldg., Baltimore 
a Pacific Coast Distributors: Columbia Steel Company, Russ | Building, San Francisco Export Distributors: : United States Steel Products ts Company, Nev New York 





CORK THRUST 
CUSHION 


DELCO MOTORS ARE FREE FROM END-PLAY NOISE 


An electric motor should be permanently free 
from end-play noises. Delco motors are pro- 


vided with an automatic end-play take-up, 


is pressed into the end-head, acts as a cushion. 
It is large enough to take any blow from 


the movement of the rotor without injuring 
a device which cushions the armature and pre- it. Proper lubrication reduces the wear to a 


vents any longitudinal movement from negligible amount. No adjustments or replace- 
causing objectionable end-play noises. The ments are necessary. Millions of Delco motors 
cork insert located in the steel shell which be etl using this device are in service in users’ homes. 


Delco motors are on display at A Century of Progress 


DELCO PRODUCTS CORPORATION, DAYTON, OHIO 





